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CHEMICAL COMPOUNDS 

This invention relates to 2-azetidinone derivatives, or pharmaceutical acceptable 
salts, solvates, solvates of such salts and prodrugs thereof. These 2-azetidinones possess 
cholesterol absorption inhibitory activity and are accordingly of value in the treatment of 
disease states associated with hyperlipidaemic conditions. They are therefore useful in 
methods of treatment of a warm-blooded animal, such as man. The invention also relates to 
processes for the manufacture of said 2-azetidinone derivatives, to pharmaceutical 
compositions containing them and to their use in the manufacture of medicaments to inhibit 
cholesterol absorption in a warm-blooded animal, such as man. A further aspect of this 
invention relates to the use of the compounds of the invention in the treatment of dyslipidemic 
conditions. 

Atherosclerotic coronary artery disease is a major cause of death and morbidity in the 
western world as well as a significant drain on healthcare resources. It is well-known that 
hyperlipidaemic conditions associated with elevated concentrations of total cholesterol and 
low density lipoprotein (LDL) cholesterol are major risk factors for cardiovascular 
atherosclerotic disease (for instance "Coronary Heart Disease: Reducing the Risk; a 
Worldwide View" Assman G., Carmena R. Cullen P. et al\ Circulation 1999, 100, 1930-1938 
and "Diabetes and Cardiovascular Disease: A Statement for Healthcare Professionals from the 
American Heart Association" Grundy S, Benjamin L, Burke G., et al\ Circulation, 1999, 100, 
1134-46). 

The concentration of plasma cholesterol depends on the integrated balance of 
endogenous and exogenous pathways of cholesterol metabolism. In the endogenous pathway, 
cholesterol is synthesized by the liver and extra hepatic tissues and enters the circulation as 
lipoproteins or is secreted into bile. In the exogenous pathway cholesterol from dietary and 
biliary sources is absorbed in the intestine and enters the circulation as component of 
chylomicrons. Alteration of either pathway will affect the plasma concentration of cholesterol. 

The precise mechanism by which cholesterol is absorbed from the intestine is however 
not clear. The original hypothesis has been that cholesterol is crossing the intestine by 
unspecific diffusion. But more recent studies are suggesting that there are specific transporters 
involved in the intestinal cholesterol absorption. (See for instance New molecular targets for 
cholesterol-lowering therapy Izzat, N.N., Deshazer, M.E. and Loose-Mitchell D.S. JPET 
293:315-320, 2000.) 
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A clear association between reduction of total cholesterol and (LDL) cholesterol and 
decreased instance of coronary artery disease has been established, and several classes of 
pharmaceutical agents are used to control serum cholesterol. There major options to regulate 
plasma cholesterol include (i) blocking the synthesis of cholesterol by agents such as 

5 HMG-CoA reductase inhibitors, for example statins such as simvastatin and fluvastatin, 

which also by up-regulation of LDL-receptors will promote the cholesterol removal from the 
plasma; (ii) blocking the bile acid reabsorption by specific agents resulting in increased bile 
acid excretion and synthesis of bile acids from cholesterol with agents such as bile acid 
binders, such as resins e.g. cholestyramine and colestipol; and (iii) by blocking the intestinal 

10 uptake of cholesterol by selective cholesterol absorption inhibitors. High density lipoprotein 
(HDL) elevating agents such as fibrates and nicotinic acid analogues have also been 
employed. 

Even with the current diverse range of therapeutic agents, a significant proportion of 
the hypercholesterolaemic population is unable to reach target cholesterol levels, or drug 
1 5 interactions or drug safety preclude the long term use needed to reach the target levels. 

Therefore there is still a need to develop additional agents that are more efficacious and are 
better tolerated. 

Compounds possessing such cholesterol absorption inhibitory activity have been 
described, see for instance the compounds described in US 5756470, WO 95/35277, WO 
20 96/19450, WO 97/16455, WO 93/02048 and WO 95/08532. 

The present invention is based on the discovery that certain benzothiazepine and 
benzothiadiazepine compounds surprisingly inhibit cholesterol absorption. Such properties 
are expected to be of value in the treatment of disease states associated with hyperlipidaemic 
conditions. The compounds of the present invention are not disclosed in any of the above 
25 applications and we have surprisingly found that these compound possess beneficial 

efficacious, metabolic and toxicological profiles that make them particularly suitable for in 
vivo administration to a warm blooded animal, such as man. 

Accordingly there is provided a compound of formula (I): 
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(I) 

wherein: 

Ring A is selected from phenyl or thienyl; 
5 X is selected from -CR 2 R 3 - ? -CK -NR X - and -S(0) a -; wherein R x is hydrogen or 

Ci^alkyl, and a is 0-2; 

Y is selected from -CR^ 5 -, -O-, -NR 2 - and -S(0) a -; wherein R z is hydrogen or 
Ci-ealkyl, and a is 0-2; wherein there is at least one -CR 2 R 3 - or -CR 4 R 5 - group; 

R 1 is independently selected from halo, hydroxy, Ci^alkyl, Ci- 6 alkoxy and 
10 Ci-6alkylS(0) a wherein a is 0 to 2; wherein R 1 is independently optionally substituted on 
carbon by one or more halo, Ci^alkoxy and hydroxy; 

b is 0-3; wherein the values of R 1 may be the same or different; 
R 2 and R 3 are independently selected from hydrogen, hydroxy, Ci^alkyl, Ci-salkoxy 
and C^alkanoyloxy; wherein R 2 and R 3 maybe independently optionally substituted on 
15 carbon by one or more halo or hydroxy; or R 2 and R 3 together form an oxo group; 

R 4 and R s are independently selected from hydrogen, hydroxy, Ci-6alkyl, Ci^alkoxy 
and Q^alkanoyloxy; or R 4 and R 5 together form an oxo group; 

R 6 is independently selected from halo, nitro, cyano, hydroxy, amino, carboxy, 
formyl, carbamoyl, carbamoyloxy, mercapto,.sulphamoyl, Ci-6alkyl, C 2 -6alkenyl, 
20 C2^alkenyloxy, C 2 ^alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci- 6 alkanoyloxy, iV-(Ci^alkyl)amino, 
//,i\r-(Ci.6alkyl) 2 amino, Ci-6alkanoylamino, Ci-ealkanoyl-^Ci-ealkylJainino, 
Ci-6alkylsulphonylamino, Ci^alkylsulphonyl-iV-(Ci^alkyl)aiiiino, i\^(Ci_6alkyl)carbamoyl, 
A^7^(Ci.6alkyl) 2 carbamoyl, //-(Ci-6alkyl)carbamoyloxy, Ar,7V-(Ci^alkyl) 2 carbamoyloxy, 
Ci.6alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, Ci^alkoxycarbonylamino, 
25 Ci.6alkoxycarbonyl-iV-(Ci-6alkyl)amino, Ci-6alkoxycarbonyloxy, Ci^alkoxycarbonylamino, 
ureido, AT-(Ci-6alkyl)ureido, //-(Ci^alkyl)ureido, N', //-(Ci^alkyl) 2 ureido, 
i\^(Ci.6aJkyl^^^ 
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^-(C^alkyDsulphamoyl, iV,iV-(C^alkyl)2Sulphamoyl and phenyl; wherein R 7 is 
independently optionally substituted on carbon by one or more halo, Cealkoxy, hydroxy, 
amino, carboxy, C^alkoxycarbonyl, carbamoyl, iV-(Ci-6alkyl)carbamoyl, 
^^(C^alkyl) 2 carbamoyl, C^alkanoylamino, C^alkanoyWC^alkyDamino, phenyl, 
5 phenoxy, benzoyl, phenylCi-ealkyl and phenylCi- 6 alkoxy, 

c is 0-5; wherein the values of R 6 may be the same or different; 
R 7 is independently selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, 
nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, 
ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, formamido, 
10 acetylamino, acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, 

WAT-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, ^-methylsulphamoyl and 

tyN-dimemylsulphamoyl; 

d is 0-4; wherein the values of R 7 may be the same or different; 
R 9 is hydrogen, C^alkyl, carbocyclyl or heterocyclyl; wherein R 9 may be optionally 
substituted on carbon by one or more substituents selected from R 23 ; and wherein if said 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 

selected from R 24 ; 

R 10 is hydrogen or d-4alkyl; 

R 11 and R 12 are independently selected from hydrogen, C^alkyl, carbocyclyl or 
heterocyclyl; or R" and R 1 2 together form C^alkylene; wherein R» andR 12 orR n andR 12 
together may be independently optionally substituted on carbon by one or more substituents 
selected from R 25 ; and wherein if said heterocyclyl contains an -NH- moiety, that nitrogen 
may be optionally substituted by one or more R 26 ; 

R 13 is hydrogen, Cwalkyi. carbocyclyl or heterocyclyl; wherein R 13 may be optionally 
substituted on carbon by one or more substituents selected fromR 27 ; and wherein if said 
heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or 



15 



moreR 28 - 



R 14 is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, C.oalkyl, C 2 . 10 alkenyl, C 2 . 10 alkynyl, C M oalkoxy, 
30 CMoalkoxycarbonyl, C.oalkanoyl, C.^alkanoyloxy, ^-(CioalkyDamino, 
N W-(CM 0 alkyl) 2 airiino, ^^^-(C^oalky^ammonio, C MO alkanoylamino, 
N-{Ci .oalkyDcarbamoyl, iV^-(C 1 . 1 oalkyl) 2 carbamoyl, C^oalkylSCOa wherein a is 0 to 2, 
AHC, 10 alkyl)sulphamoyl, iV^-(CMoalkyl) 2 sulphamoyl, i^-CCu^alky^sulphamoylamino, 
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7^,iV^(Ci.ioalkyl)2Sulphamoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
carbocyclylCt.ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(CMoalkylene) e -R 29 -(Ci-ioalkylene)r , 

heterocyclyl-(Ci.ioalkylene) g -R 30 -(Ci-ioalkylene)h-, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 31 )(OR 32 ), -P(0)(OH)(OR 31 ), -P(0)(OH)(R 31 ) or -P(0)(OR 31 )(R 32 ) wherein R 31 and 
R 32 are independently selected from Ci^alkyl; wherein R 14 may be optionally substituted on 
carbon by one or more substituents selected from R 33 ; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 34 ; or R 14 is a group of formula (IA): 



X is -N(R )-, -N(R 35 )C(0)-, -O-, and -S(0) a -; wherein a is 0-2 and R is hydrogen or 
CMalkyl; 

R 15 is hydrogen or CMalkyl; 

R 16 and R 17 are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2-6alkenyl, C2-ealkynyl, 
Ci^alkoxy, Ci-6alkanoyl, C^alkanoyloxy, A^(Ci-6alkyl)amino, iy^iV-(Ci^alkyl)2amino, 
Ci^alkanoylamino, 7V-(Ci-6alkyl)carbamoyl, tyiV^Ci-ealkyi^carbamoyl, Ci-6alkylS(0) a 
wherein a is 0 to 2, Ci-ealkoxycarbonyl, AKQ^alkyl)sulphamoyl, 

7V;iV : -(Ci.6alkyl)2Sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR 36 )(OR 37 ), -P(0)(OH)(OR 36 ), -P(0)(OH)(R 36 ) or -P(0)(OR 36 )(R 37 ), wherein R 36 and 
R 37 are independently selected from CMalkyl; wherein R 16 and R 17 may be independently 
optionally substituted on carbon by one or more substituents selected from R 38 ; and wherein if 
said heterocyclyl contains an -NH- group, that nitrogen maybe optionally substituted by a 
group selected from R 39 ; 

R 18 is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, 
mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, C 2 -ioalkenyl, C2-ioalkynyl, 
Ci.joalkoxy, Ci-ioalkanoyl, Ci-ioalkanoyloxy, N-(Ci-ioalkyl)amino, iV,JV-(CMoalkyl)2amino, 
Cuioalkanoylamino, iV-(Ci-i 0 alkyl)carbamoyl, Ci-ioalkoxycarbonyl, 

//,iV-(Ci.ioalkyl)2carbamoyl, Ci.i 0 alkylS(O) a wherein a is 0 to 2, N-(Ci_i 0 alkyl)sulphamoyl, 




R-17 - " R 16 O " 



(IA) 



wherein: 
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^^-(Cuioalkyl)2Sulphamoyl,N<Ci. 10 alkyl)sulphamoylanuno, 
iSr.iVKC^^alkyl^sulphamoylamino, carbocyclyl, carbocyclylC^oalkyUheterocyclyl, 
heterocyclylC„oalkyl, carbocyclyKCt.toalkyleneVR^C^ioalkyleneV or 
heterocyclyHCMoalkylene) g -R 41 -(CMoalkylene) h -, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 42 )(OR 43 ), -P(0)(OH)(OR 42 ), -P(0)(OH)(R 42 ) or -P(0)(OR 42 )(R 43 ) wherein R and 
R« are independently selected from C^alkyl; wherein R 18 may be optionally substituted on 
carbon by one or more substituents selected fromR 44 ; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 45 ; or R 18 is a group of formula (IB): 

R 20 O 

3jJt| JL 



10 



15 



20 



25 



30 



(IB) 

wherein: 

R 19 is selected from hydrogen or Cwalkyl; 

R 20 is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C^alkyl, C^alkenyl, C^alkynyl, C^alkoxy, 
Cl ealkanoyl, C 1 ^lkanoyloxy, AHQ^lJamino, WKC^alkyl^anrino, 
C^alkanoylamino, ^-(C^alkyDcarbamoyl, M^C^alkyl^carbamoyl, C^alkylS(0) a 
wherein a is 0 to 2, C^alkoxycarbonyl, AHC^alkyl)sulphamoyl, 

iV.^C^alkyD.sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, a^idino, phosphono 
-P(0)(OR-)(OR-), -P(0)(OH)(OR 46 ), -P(0)(OH)(R 46 ) or -P(0)(OR 46 )(R 47 ), wherein R and 
r 47 ^ independently selected from C^alkyl; where R 20 may be independently opuonally 
substituted on carbon by one or more substituents selected from R 48 ; and wherein if saad 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
selected from R 49 ; 

R" is selected from halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, CMoalkyl, C^alkenyl, C 2 , 0 alkynyl, C„ 0 alkoxy, 
CMoalkoxycarbonyl, CMoalkanoyl, C.oalkanoyloxy, AKCMoalkyl)amino, 
N JV-(C, 10 alkyl) 2 amino, JV;/WCMoalkyl) 3 ammonio, C MO alkanoylamino, 
tf-( Cl .oalkyDcarbamoyl, ^,iV-(C 1 - 1 oalkyl) 2 carbamoyl, CMoalkylS^ wherein a is 0 to 2, 
^-(CMoalkyDsulphamoyl, ^N-(C, 1 oalkyl) 2 sulphamoyl, tf-(C„oalkyl)sulphamoylammo, 
^Ar-(C 1 . 10 alkyl) 2 sulphamoylamino, C,., 0 alkoxycarbonylamino, carbocyclyl, 




carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCM 0 alkyl, 
carbocyclyl-(Ci.ioalkylene) e -R 50 -(Ci-ioalkylene)f-, 

heterocyclyl-(Ci-ioalkylene) g -R 51 -(Ci-ioalkylene)h-, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 52 )(OR 53 ), -P(0)(OH)(OR 52 ), -P(0)(OH)(R 52 ) or -P(0)(OR 53 )(R 53 ) wherein R 52 and 
5 R 53 are independently selected from Ci^alkyl; wherein R 21 may be independently optionally 
substituted on carbon by one or more R 54 ; and wherein if said heterocyclyl contains an -NH- 
group, that nitrogen may be optionally substituted by a group selected from R 55 ; 

p is 1-3; wherein the values of R 16 may be the same or different; 

q is 0-1; 

10 — ' — r is' 0-3;' wherein the values of R 17 may be the same or different; 

m is 0-2; wherein the values of R 13 may be the same or different; 
n is 1-2; wherein the values of R 9 may be the same or different; 
z is 0-3; wherein the values of R 20 may be the same or different; 
R 23 , R 25 , R 27 , R 33 , R 38 , R 44 , R 48 and R 54 are independently selected from halo, nitro, 
15 cyano, hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, 
C MO alkyl, C2-ioalkenyl, C 2 -ioalkynyl, Ci-ioalkoxy, Ci-ioalkanoyl, Cui 0 alkanoyloxy, 
Ci-ioalkoxycarbonyl, A^(Ci-i 0 alkyl)amino, MiV-(CM 0 alkyl)2amino, 
7V;Ar,iV-(Ci.ioalkyl)3ammonio, Ci-i 0 alkanoylamino, N-(Ci-ioalkyl)carbamoyl, 
iy;Ar-(Ci.toalkyl) 2 carbamoyl, Ci-i 0 alkylS(O) a wherein a is 0 to 2, iV-(Ci.ioalkyl)sulphamoyl, 
20 A^,7V-(Ci.ioalkyl)2Sulphamoyl, i^-(Ci-ioalkyl)sulphamoylamino, 

7V;7V-(Ci-ioalkyl)2Sulphamoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci-ioalkylene) e -R 56 -(Ci.ioalkylene)f-, 

heterocyclyl-(Ci-ioalkylene) g -R 57 -(Ci-ioalkylene)h-, carboxy, sulpho, sulphino, amidino, 
25 phosphono, -P(0)(OR 58 )(OR 59 ), -P(0)(OH)(OR 58 ), -P(0)(OH)(R 58 ) or -P(0)(OR 59 )(R 59 ), 
wherein R 58 and R 59 are independently selected from Ci^alkyl; wherein R 23 , R 25 , R 27 , R 33 , 
R 38 , R 44 , R 48 and R 54 may be independently optionally substituted on carbon by one or more 
R 60 ; and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally 
substituted by a group selected from R 61 ; 
30 R 24 , R 26 , R 28 , R 34 , R 39 , R 45 , R 49 , R 55 and R 61 are independently selected from 

Ci- 6 alkyl, Ci^alkanoyl, Ct^alkylsulphonyl, sulphamoyl, iV-(Ci-6alkyl)sulphamoyl, 
7/,iV L (Ci.6alkyl) 2 sulphamoyl, Ci^alkoxycarbonyl, carbamoyl, A^Ci-6alkyl)carbamoyl, 
iV;iV-(Ci.6alkyl) 2 carbamoyl, benzyl, phenethyl, benzoyl, phenylsulphonyl and phenyl; 



R 29 R 30 R 4o^ R 4i ^ R so j^si^ R 56 ^ independently selected from -0-, -NR 
-S(0) x -, -NR 62 C(0)NR 63 -, -NR 62 C(S)NR 63 -, -OC(0)N=C-, -NR 62 C(0)- or -C(0)NR 62 -, 
wherein R 62 and R 63 are independently selected from hydrogen or C^alkyl, and x is 0-2; 

R 60 i s selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carboxy, 
carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, 
ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, methylamino, dimethylamino, AT-methylcarbamoyl, ^-dimethylcarbamoyl, 
methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl and W -dimethylsulphamoyU and 
e f g and h are independently selected &om 0-2; 
, or aphamrltceutically acceptable salt, solvate, solvate of such a salt or aprodrug thereof. 

«. ™,,ifioatio» fhe term "alkyl'' includes both straight and branched chain alkyl 
groupsbut references to individnal alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "C,.,„alkyl», "Chalky!" and "Calky!" include propyl, 
isopiopyl and <-butyl. However, references to individual alkyl groups such as 'propyl' are 
5 specific for me straight chained version only and references to individual branched chain alkyl 
groups such as 'isopropyl' are specific for the branched chain version only. A snmlar 
convention applies to ate radicals, for example "phenylC^lkyl" would include benzyl, 
1-phenylethyl and 2-phenylethyl. THe tenn "halo" refers to flnoro, chloro, bromo and ,odo. 
Where optional substituents are chosen from "one or more" groups it .s to be 
10 understood that this definition includes all substiments being chosen from one of the specified 
groups or the substiments being chosen from two or more of the specified groups. 

A "heterocyctyt" is a saturated, partially saturated or unsaturated, mono or b,cychc 
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherem a -CHi- 
25 group can optionally be replaced by a -C(0)- or a ring sulphur atom may be optionally 

oxidised to form the S-oxides. Particularly a "heterocyclyl" is a saturated, partially saturated 
or unsaturated, mono or bicyclic ring containing 5 or 6 atoms of which at least one atom is 
chosen from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a -CHa- group can optionally be replaced by a -C(0)- or a nng 
30 sulphur atom may be optionally oxidised to form S-oxide(s). Examples and suitable values of 
the term "heterocyclyl" are thiazolidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrohdonyl, 
2 5-dioxopyrrolidinyl, 2-benzoxazolinonyl, 1,1-dioxotetrahydrothienyl, 
2,4-dioxohmdazolidinyl, 2-oxo-l,3,4-(4-triazolmyl), 2-oxazolidinonyl, 5,6-dihydrouraclyl, 




1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, 4-thiazolidonyl, morpholino, 
2-oxotetrahydrofiiranyl, tetrahydrofuranyl, 2,3-dihydrobenzofiaranyl, benzothienyl, 
tetrahydropyranyl, piperidyl, l-oxo-l,3-dihydroisoindolyl, piperazinyl, thiomorpholino, 
lJ-dioxothiomorpholino 5 tetrahydropyranyl, l,3-dioxolanyl,homopiperazinyl, thienyl, 
5 isoxazolyl, imidazolyl, pyrrolyl, thiadiazolyl, isothiazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl, 
pyranyl, indolyl, pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 4-pyridonyl, quinolyl 
and 1-isoquinolonyl. 

A "carbocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 3-12 atoms; wherein a -CH 2 - group can optionally be replaced by a 

10 -C(O)-. Particularly "carbocyclyl" is a monocyclic ring containing 5 or 6 atoms or a bicyclic 
ring containing 9 or 10 atoms. Suitable values for "carbocyclyl" include cyclopropyl, 
cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl, 
naphthyl, tetralinyl, indanyl or 1-oxoindanyL More particularly "carbocyclyl" is cyclopropyl, 
cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl 

15 or 1-oxoindanyl. 

An example of "Ci-ioalkanoyloxy" and "Ci-6alkanoyloxy" is acetoxy. Examples of 
"Ci-ioalkoxycarbonyl" and "Ci-6alkoxycarbonyl" include methoxycarbonyl, ethoxycarbonyl, 
n- and r-butoxycarbonyl. Examples of "Ci-ioalkoxy" and "Ci-6alkoxy" include methoxy, 
ethoxy and propoxy. Examples of "Ci-i 0 alkanoylamino" and "Ci-6alkanoylamino" include 

20 formamido, acetamido and propionylamino. Examples of "Cl^alkanoy^iV-(Cl^al]cyl)amino' , 
include acetyl-iV-methylamino and propionyl-iV^ethyl-amino. Examples of "Ci-ioalkylS(0) a 
wherein a is 0 to 2" and "Ci-6alkylS(0) a wherein a is 0 to 2" include methylthio, ethylthio, 
methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl. Examples of "Ci-ioalkanoyl" and 
"Ci^alkanoyl" include Ci- 3 alkanoyl, propionyl and acetyl. Examples of "iV-(Ci-ioalkyl)amino" 

25 and "N-(Ct^alkyl)amino" include methylamino and ethylamino. Examples of 

"/£N-(CMoalkyl) 2 amino" and "iVi^Ci^alky^amino" include di-iV-methylamino, 
di-(AT-ethyl)amino and 7^ethyl-7V-methylamino. Examples of "C2-ioalkenyl" and "C2-6alkenyl" 
are vinyl, allyl and 1-propenyl. Examples of "C 2 -i 0 alkynyl" and "C 2 ^alkynyl" are ethynyl, 
1-propynyl and 2-propynyl. Examples of "C 2 -6alkylene" are ethylene, propylene and butylene. 

30 Examples of "C2-6alkenyloxy" are vinyloxy, allyloxy and 1-propenyloxy. Examples of 
"A^(Ci.ioalkyl)sulphamoyl" and "JVKCi^alkyl)sulphamoyl" are AT-(Ci. 3 alkyl)sulphamoyl, 
//-(methyl)sulphamoyl and //-(ethyl)sulphamoyl. Examples of "N-(Ci-ioalkyl) 2 sulphamoyl" 
and *W-(Ci. 6 alkyl) 2 sulphamoyl" are iV^V-(dimethyl)sulphamoyl and 
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N-(methyl)-AT-(ethyl)sulphamoyl. Examples of 'W-(Ci.toalkyl)carbamo y r and 
'W-(C^alkyl)carbamoyl" are methylaminocarbonyl and ethylaminocarbonyl. Examples of 
»N,iV-(C„oalkyl) 2 carbamoyl" and 'W^-(C,. 6 alkyl) 2 carbamo y r are dimethylaminocarbonyl 
and memylethylaminocarbonyl. Examples of 'W-CC^oalky^carbamoyl" and 
'W-(C^alkyl)carbamoyloxy are methylaminocarbonyloxy and ethylaminocarbonyloxy. 
Examples of "iWC,-ioalkyl) 2 carbamoyr and 'W^-(C^alkyl) 2 carbamoyloxy are 
dimethylaminocarbonyloxy and methylethylaminocarbonyloxy. Examples of 
"C^alkylsulphonyl" are mesyl and ethylsulphonyl. Examples of "d-toalkylsulphonylamino" 
and «C,. 6 alkylsulphonylamino" are mesylamino and ethylsulphonylamino. Examples of 
«C w alkylsulphonyl-^-(C^alkyl)amino" are mesyl-N-methylamino and ethylsulphonyl-tf- 
propylamino. Examples of "WHC,-6alkyl)ureido" are iSP-memylureido and iSP-z-propylureido. 
Examples of 'W-(C,. 6 alkyl)ureido" are 2V-methyiureido and iV-i-piopylureidG. Examples of 
♦WWCwealkylWeido" are ^',iV'-dimethylureido and N'-methyl-iV'-ethylureido. Examples 
of 'W'-(C^alkyl)-i\r-(C^alkyl)ureido" are JW-dimemylureido and T/'-methyWethylureido. 
Examples of 'W'^HC^ealkyl^-CCuealkyOureido" are iV'^'-dimethyWmethylureido and 
^'-methyl-iV'-ethyl-^-butylureido. Examples of 'W.^iV-CCMoalkyOaammonio" are 
trimethylamino and methyldiethylamino. Examples of "C^alkoxycarbonylamino" and 
"C^alkoxycarbonylamino" are methoxycarbonylamino and f-butoxycarbonylamino. 
Examples of "2\KCMoalkyl)sulphamoylammo" are iNT-memylsulphamoylamino andN- 
ethylsulphamoylamino. Examples of "^-(C^oalkyl^sulphamoylamino" areW- 
dimethylsulphamoylamino and^-methyl-N-ethylsulphamoylamino. Examples of 
"carbocyclylCMoalkyl" include benzyl and phenethyl. Examples of "heterocyclic,. l0 alkyl" 
include 2-morphoinopropyl and pyridylmethyl. Examples of ««phenylC^alkoxy» include 2- 
phenylethoxy and 2-phenylpropoxy. 

A suitable pharmaceutical^ acceptable salt of a compound of the invention is, for 
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric, acetate or maleic 
acid. In addition a suitable pharmaceutical^ acceptable salt of a compound of the invention 
) which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an 
alkaline earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a 
salt with an organic base which affords a physiologically-acceptable cation, for example a salt 
withmethylamine, dimethylamine, trimemylamine, piperidine, morpholine or 
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tris-(2-hydroxyethyl)amine. 

The compounds of the formula (I) may be administered in the form of a pro-drug 
which is broken down in the human or animal body to give a compound of the formula (I), 
examples of pro-drugs include in vivo hydrolysable esters and in vivo hydrolysable amides of 
5 a compound of the formula (I). 

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or 
hydroxy group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the 
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically 
acceptable esters for carboxy include Ci^alkoxymethyl esters for example methoxymethyl, 

1 0 Ci -6alkanoyloxymethyl~esters *for example pivaloyloxymethyl, phthalidyl esters, 

C3. 8 cycloalkoxycarbonyloxyCi-6alkyl esters for example l-?cyclohexylcarbonyloxyethyl; 
l,3-dioxolen-2-onylmethyl esters for example 5-methyl-l,3-dioxolen-2-onylmethyl; and 
Ci-6alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and maybe 
formed at any carboxy group in the compounds of this invention. 

15 An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy 

group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and 
related compounds which as a result of the in vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups 

20 for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 

phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
iV-(dialkylaminoethyl)-iV'-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino 
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl 

25 ring. 

A suitable value for an in vivo hydrolysable amide of a compound of the formula (I) 
containing a carboxy group is, for example, a JV-Ci^alkyl or N,iV-di-Ci_6alkyl amide such as 
TV-methyl, AT-ethyl, Af-propyl, W^dimethyl, iV-ethyl-iV-methyl or tyTV-diethyl amide. 

Some compounds of the formula (I) may have chiral centres and/or geometric 
30 isomeric centres (E- and Z- isomers), and it is to be understood that the invention 

encompasses all such optical, diastereoisomers and geometric isomers that possess cholesterol 
absorption inhibitory activity. 
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The invenuonielates to any and all tautomeric forms of the compounds of the formula 
(I) that possess cholesterol absorption inhibitory activity. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
5 understood that the invention encompasses all such solvate^ forms which possess cholesterol 

absorption inhibitory activity. 

Particular values are as follows. Such values may be used where appropriate with any 
of the definitions, claims or embodiments defined hereinbefore or hereinafter. 
Ring A is selected from thienyl. 
10 Ring A is selected from phenyl. 

X is -CR 2 B 3 -- 
Xis -O-. 

X is -NR x s wherein R x is hydrogen or Ci- 6 alkyl. 
X is -S(0) a -; wherein a is 0-2. 
15 X is -CR 2 R^ wherein one of R 2 and R 3 is hydrogen and the other is hydroxy. 

Yis-CR 4 R 5 -. 

Y is -O-. 

Y is -NR z s wherein R z is hydrogen or Ci. 6 alkyl. 

Y is -SCOV; wherein a is 0-2. 

20 Y is -CR 4 R 5 - wherein R 4 and R 5 are both hydrogen. 

X is -CR 2 R 3 - and Y is -CR 4 R 5 - wherein one of R 2 and R 3 is hydrogen and the other is 
hydroxy; and wherein R 4 and R 5 are both hydrogen. 
R 1 is halo. 
R 1 is fluoro. 
25 R 1 is 4-fluoro if Ring A is phenyl. 

b is 0-2; wherein the values of R 1 may be the same or different. 

b is 0-1. 



bisl. 



bis l ; whereinmesubstimentisparatotheXgroupifRingAisphenyl. 

30 R 2 and R 3 are independently selected from hydrogen and hydroxy; or R 2 and R 

together form an oxo group. 

R 2 and R 3 are independently selected from hydrogen and hydroxy. 
One of R 2 and R 3 is hydrogen and the other is hydroxy. 
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R 4 andR 5 are both hydrogen. 
R 6 is halo or Ci^alkoxy. 
R 6 is halo. 

R^ is fluoro or methoxy. 
R 6 is fluoro. 

R 6 is 4-fluoro or 4-methoxy. 
R 6 is 4-fluoro. 

c is 0-2; wherein the values of R 6 may be the same or different, 
c is 0-1. 

c i sT. 

c is 1 ; wherein the substituent is para to the nitrogen of the azetidin-2-one ring. 
R 7 is halo, methoxy or ethoxy. 
R 7 is fluoro or methoxy. 

d is 0-2; wherein the values of R 7 may be the same or different, 
dis 0-1. 
dis 0. 

R 9 is hydrogen. 
R 10 is hydrogen. 

R 11 and R 12 are independently selected from hydrogen or carbocyclyl. 
R 1 1 and R 12 are independently selected from hydrogen or phenyl. 
One of R l 1 and R 12 is hydrogen and the other is phenyl or both R 1 1 and R 12 are 
hydrogen. 

R 14 is Ct-ioalkyl, Ci-ioalkoxycarbonyl or carboxy; wherein R 14 may be optionally 
substituted on carbon by one or more substituents selected from R 33 ; or R 14 is a group of 
formula (IA) as depicted above. 

R 14 is Ci-ealkyl, Ci^alkoxycarbonyl or carboxy; wherein R 14 may be optionally 
substituted on carbon by one or more hydroxy; or R 14 is a group of formula (I A) as depicted 
above. 

R 14 is 1,2,3,4,5-pentahydroxypentyl, *-butoxycarbonyl or carboxy; or R 14 is a group of 
formula (IA) as depicted above. 
R 15 is hydrogen. 

R 16 and R 17 are independently selected from hydrogen, carboxy or Ci-6alkoxycarbonyl. 
R 16 and R 17 are independently selected from hydrogen, carboxy or *-butoxycarbonyl. 
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-14- 

One of R 16 and R 17 is hydrogen, and the other is hydrogen, carboxy or 
butoxycarbonyl. 

R 18 is selected from hydroxy, C MO alkoxy, Ci. 10 alkoxycarbonyl or carboxy. 
r 18 is selected from hydroxy, Ci- 6 alkoxy, C,. 6 alkoxycarbonyl or carboxy. 
5 R 18 is selected from hydroxy, f-butoxy, r-butoxycarbonyl or carboxy. 

p is 1. 
qis 0. 
risOor 1. 
mis 0. 
10 nisi. 

R 33 is hydroxy- 

Therefore in mother aspect of the invention, there is provided a compound of formula 
(I) (as depicted above) wherein: 
Ring A is phenyl; 
15 Xis-CR 2 R 3 -; 

Y is -CR 4 R 5 -; 
R 1 is halo; 
b is 1; 

One of R 2 and R 3 is hydrogen and the other is hydroxy; 
20 R 4 and R 5 are both hydrogen; 

R 6 is halo; 
c is 1; 
dis 0; 

R 9 is hydrogen; 
25 R 10 is hydrogen; 

R u and R 12 are independently selected from hydrogen or carbocyclyl; 
R 14 is C,-, 0 alkyl, C.oalkoxycarbonyl or carboxy; wherein R 14 may be optionally 
substituted on carbon by one or more substituents selected from R 33 ; or R 14 is a group of 
formula (IA) as depicted above; 

30 R 15 is hydrogen; 

R 16 and R 17 are independently selected from hydrogen, carboxy or C^alkoxycarbonyl; 
R 18 is selected from hydroxy, CMOalkoxy, C-^alkoxycarbonyl or carboxy; 
P is 1; 
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qis 0; 
r is 0 or 1; 
mis 0; 
nis 1; 

5 R 33 is hydroxy; 

or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Therefore in another aspect of the invention, there is provided a compound of formula 
(I) (as depicted above) wherein: 

Ring A is selected from phenyl; 
10 X is -CR 2 R 3 - and Y is -CR 4 R 5 - wherein one of R 2 and R 3 is hydrogen and the other is 

hydroxy; and wherein R 4 and R 5 are both hydrogen; 
R 1 is 4-fluoro; 
b is 1; 

R 6 is 4-fluoro; 
15 cisl; 

dis 0; 

R 9 is hydrogen; 
R 10 is hydrogen; 

One of R 1 1 and R 12 is hydrogen and the other is phenyl or both R 1 1 and R 12 are 
20 hydrogen; 

R 14 is 1,2,3 ,4,5-pentahydroxypentyl, *-butoxycarbonyl or carboxy; or R 14 is a group of 
formula (IA) as depicted above; 
R 15 is hydrogen; 

One of R 16 and R 17 is hydrogen, and the other is hydrogen, carboxy or t- 
25 butoxycarbonyl; 

R is selected from hydroxy, /-butoxy, /-butoxycarbonyl or carboxy; 

pis 1; 

qis 0; 

r is 0 or 1; 
30 m is 0; 

n is 1; 

R 33 is hydroxy; 

or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
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In another aspect of the invention, preferred compounds of the invention are any one 
of the examples or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof. 

Preferred aspects of the invention are those which relate to the compound of formula 
5 00 or a pharmaceutically acceptable salt thereof. 

Another aspect of the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof which process (wherein variable groups are, unless otherwise specified, as 
defined in formula CO) comprises of: 
10 Process 1 ) reacting a compound of formula (H): 

^ .OH 
(R 6 ) c 

CD 

with a compound of formula (III): 

* n O 



15 

wherein L is a displaceable group; 
Process 2) reacting an acid of formula (IV): 



R«3 R ^10 R9 
(HI) 



o 



,0 




OH 



0 



(R 6 ) c 

(IV) 

20 or an activated derivative thereof; with an amine of formula (V): 
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10 



15 



17 



R» 



.14 



R 1 



R 13 " r>\o 



(V) 

Process 3): for compounds of formula (I) wherein R 14 is a group of formula (IA); reacting a 
compound of formula (VI) wherein R 14 is carboxy, or an activated derivative thereof, with an 
5 amine of formula (VI): 

R17 £ 16 



pNH 
R 15 



(VI) 



Process 4): for compounds of formula (I) wherein R 14 is a group of formula (IA), X is 
-N(R 35 )C(0)- and q is 1; reacting an acid of formula (VII): 

► 16 





OH 



R9 r 1 ^ r 13 r 15 o 



(R 6 ) c 

(VII) 

or an activated derivative thereof; with an amine of formula (Vlll): 

R 17 



18 

R 



,35 



(VIII) 

Process 5): for compounds of formula (I) wherein R 14 is a group of formula (IA) and R 18 is a 
group of formula (IB); reacting an acid of formula (I) wherein R 14 is a group of formula (IA) 
and R 18 is carboxy, or an activated derivative thereof, with an amine of formula (IX) 
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18 



R 20 



NH 
R 19 



(IX) 

Process 6): reacting a compound of formula (X): 



O 




R9 R'° R 



(X) 



with a compound of formula (XI): 



t5 

(R 6 ) c 



(XI) 

wherein L is a displaceable group; 
10 Process 7): for compounds of formula (I) wherein X is selected from -O-, -NR X - and -S(0) a - 
wherein a is 0; reacting a compound of formula (XII): 

R 11 




15 



wherein L is a displaceable group; with a compound of formula (XIII): 



(XIII) 
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Process 8): for compounds of formula (I) wherein X is selected from -O-, -NR X - and -S(0) a 
wherein a is 0; reacting a compound of formula (XTV): 

O R n 

R9 RIO 




(XIV) 



5 with a compound of formula (XV) : 



(XV) 

wherein L is a displaceable group; 

Process 9): for compounds of formula (I) wherein Y is selected from -O-, -NR. 2 - and -S(0) a 
10 wherein a is 0; reacting a compound of formula (XVI): 

• 14 



HY 
O 




n N 
R9 Rl0 K R 13 




R 
m 



J 1 ^ ^ 




(R 6 ) c 



(XVI) 



with a compound of formula (XVII): 



15 



(XVII) 

wherein L is a displaceable group; 

Process 10): for compounds of formula (I) wherein Y is selected from -O-, -NR Z - and -S(0) a 
wherein a is 0; reacting a compound of formula (XVm): 
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L 



O 




(R 6 ) c 



(XVIII) 

wherein L is a displaceable group; with a compound of formula (XIX): 




5 



(XIX) 



Process 11): for compounds of formula (I) wherein X or Y is ~S(0) a - and a is 1 or 2; 
oxidizing a compound of formula (I) wherein X or Y is -S(0) a - and a is 0 (for compounds of 
formula (I) wherein and a is 1 or 2) or a is 1 (for compounds of formula (I) wherein and a is 



1 0 and thereafter if necessary or desirable: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or 

iv) separating two or more enantiomers. 

15 L is a displaceable group, suitable values for L are for example, a halogeno or 

sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

Specific reaction conditions for the above reactions are as follows. 
Process 1): Alcohols of formula (II) maybe reacted with compounds of formula (III) in the 

20 presence of a base for example an inorganic base such as sodium carbonate, or an organic 
base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile, 
dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably 
at or near reflux. 



2); 



25 



Compound&-of^bmiula-(II).wherem X is -CR 2 R 3 -, Y is selected from -CR 4 R 5 -, R 2 and 
R 3 together form an oxo group and R 4 and R 5 are both hydrogen; may be prepared according 
to the following scheme: 




Scheme 1 



Followed by removal of the benzyl protecting group. 

Compounds of formula (II) with different values of X and Y may be prepared by the 

5 above scheme, but with modifications that would be known to the skilled man. For example 
compound (Hh) could be modified to give other values of R 2 and R 3 or compound (lid) could 
be substituted for an alternative compound that had the desired functionality, this compound 
could potentially include Ring A. 

Compounds of formula (HI) are commercially available compounds, or they are 

10 known in the literature, or they are prepared by standard processes known in the art. 

Process 2) 9 Process 3) 9 Process 4) and Process 5): Acids and amines may be coupled together 
in the presence of a suitable coupling reagent. Standard peptide coupling reagents known in 
the art can be employed as suitable coupling reagents, for example carbonyldiimidazole and 
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 

1 5 dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for 
example triethylamine, pyridine, or 2,6-di-a/fcy/-pyridines such as 2,6-lutidine or 
2,6-di-ter^butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane, 
benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be 
performed at a temperature in the range of -40 to 40°C. 

20 Suitable activated acid derivatives include acid halides, for example acid chlorides, 

and active esters, for example pentafluorophenyl esters. The reaction of these types of 
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compounds with amines is well known in the art, for example they may be reacted in the 
presence of a base, such as those described above, and in a suitable solvent, such as those 
described above. The reaction may conveniently be performed at a temperature in the range of 
-40 to 40°C. 

5 Acids of formula (TV) and (VII) may be prepared from compounds of formula (II) by 

reacting them with the appropriate, optionally protected, side chain using the conditions of 
Process I). 

Amines of formula (V), (VI), (VHI) and (IX) are commercially available compounds, 
or they are known in the literature, or they are prepared by standard processes known in the 
10 art. 

Process 6); Compounds of formula (X) maybe reacted with compounds of formula (XI) in 
the presence of a base for example an inorganic base such as sodium carbonate, or an organic 
base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile, 
dichloromethane, DMF or tetrahydrofuran at a temperature in the range of 0°C to reflux, 
1 5 preferably at or near reflux. Alternatively this reaction may be performed using transition 
metal chemistry known to the skilled person, for example copper or palladium chemistry. 

Compounds of formula (X) may be prepared according to Scheme 1 with a suitable 
replacement for compound (Ob), for example benzylamine, followed by debenzylation at an 
appropriate point in the synthetic scheme. 
20 Compounds of formula (XI) are commercially available compounds, or they are 

known in the Uterature, or they are prepared by standard processes known in the art. 
Process 7), Process 8), Process 9) and Process 10): these compounds may be reacted together 
in the presence of a base for example an inorganic base such as sodium carbonate, or an 
organic base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile, 
25 dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably 
at or near reflux. 

Compounds of formula (XII), (XIV), (XVI) and (XVTII) may be prepared according 
to Scheme 1 with a suitable replacement for compound (lid). 

Compounds of formula (XIII), (XV), (XVII) and (XIX) are commercially available 
30 compounds, or they are known in the literature, or they are prepared by standard processes 
known in the art. 




Process 11): These compounds may be oxidised under standard sulphur oxidation conditions; 
for example using hydrogen peroxide and trifluoroacetic acid at a temperature in the range of 
0°C to reflux, preferably at or near room temperature. 

It will be appreciated that certain of the various ring substituents in the compounds of 

5 the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 

1 following the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, introduction of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 

10 of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 

15 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogeno group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

20 It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T. W. Green, Protective Groups in Organic Synthesis, John Wiley 

25 and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or /-butoxycarbonyl group, an arylmethoxycarbonyl group, 

30 for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
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metal hydroxide, for example lifhinm or sodium hydroxide. Alternatively an acyl group such 
as a *-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
5 example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetat e ). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimemylammopropylamine, or with hydrazine. 
A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
10 . .example aiLalkanoylgroup such.as acetyl,_an aroyl group, for example benzoyl, or an 

rlitinns for the above protecting 

arylmetnyl group, ior example ugai^ji. xhv owp^ b w,^- 

groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
15 Alternatively an arylmethyl group such as abenzyl group maybe removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 
20 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 
25 As stated hereinbefore the compounds defined in the present invention possess 

cholesterol absorption inhibitory activity. These properties may be assessed, using the 
following biological test. 

Tn vivo testing of cholestero l absorption inhibitors 

C57BL/6 female mice were maintained on regular chow diet and housed in individual 
30 cages to collect faeces. Mice were fasted for 3 hrs and then gavaged with vehicle or 

compound. Half an hour later the mice were gavaged with radiolabeled cholesterol. Two or 
six hours after the 14 C-cholesterol gavage blood samples were taken via the tail and plasma 
prepared to determine how much cholesterol were absorbed. 24 hours after the gavage of 14 C- 




cholesterol the mice were bled to death and plasma were prepared for analysis. Faeces were 

collected for 24 hours to assess absorption efficiency. 
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According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of formula (I), or a pharmaceutical^/ acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore in association 
1 5 with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
administration as an ointment or cream or for rectal administration as a suppository. 
20 In general the above compositions may be prepared in a conventional maimer using 

conventional excipients. 

The compound of formula (I), or a pharmaceutical^ acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, will normally be administered to a warm-blooded animal at 
a unit dose within the range of approximately 0.02-100 mg/kg, preferably 0.02 -50 mg/kg, 
25 and this normally provides a therapeutically-effective dose. A unit dose form such as a tablet 
or capsule will usually contain, for example 1-250 mg of active ingredient. Preferably a daily 
dose in the range of 1-50 mg/kg, particularly 0.1-10 mg/kg is employed. In another aspect a 
daily dose in the rage of 0.01-20 mg/kg is employed. However the daily dose will necessarily 
be varied depending upon the host treated, the particular route of administration, and the 
30 severity of the illness being treated. Accordingly the optimum dosage may be determined by 
the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 
the formula (I), or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a 
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prodrug thereof, as defined hereinbefore for use in a method of prophylactic or therapeutic 
treatment of a warm-blooded animal, such as man. 

We have found that the compounds defined in the present invention, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are 
5 effective cholesterol absorption inhibitors, and accordingly have value in the treatment of 
disease states associated with hyperlipidaemic conditions. 

Thus according to this aspect of the invention there is provided a compound of the 
formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, as defined hereinbefore for use as a medicament. 
10 According to another feature of the invention there is provided the use of a compound 

-.c...i— i - or> — «.t.o«r.o/.«itirt«i.iv.»r!f!entah.1e salt solvate, solvate of such a salt or a 

oa me iuiiiiuio \i)> w *» i/am*""*"" *■*•»»•••" — j x 

prodrug thereof, as defined hereinbefore in the manufacture of a medicament for use in the- 
production of a cholesterol absorption inhibitory effect in a warm-blooded animal, such as 



man. 



1 5 Herein, where the production of a cholesterol absorption inhibitory effect or a 

cholesterol lowering effect is stated, suitably this relates to the treatment of hyperlipidaemic 
conditions in a warm-blooded animal, such as man. Additionally is relates to the treatment of 
dyslipidemic conditions and disorders such as hyperlipidaemia, hypertrigliceridemia, 
hyperbetalipoproteinemia (high LDL), hyperprebetalipoproteinemia (high VLDL), 
20 hyperchylomicronemia, hypolipoproteinemia, hypercholesterolemia, hyperlipoproteinemia 
and hypoalphalipoproteinemia (low HDL) in a warm-blooded animal, such as man. 
Furthermore it relates to the treatment of different clinical conditions such as atherosclerosis, 
arteriosclerosis, arrhythmia, hyper-thrombotic conditions, vascular dysfunction, endothelial 
dysfunction, heart failure, coronary heart diseases, cardiovascular diseases, myocardial 
25 infarction, angina pectoris, peripheral vascular diseases, inflammation of cardiovascular 

tissues such as heart, valves, vasculature, arteries and veins, aneurisms, stenosis, restenosis, 
vascular plaques, vascular fatty streaks, leukocyte, monocytes and/or macrophage infiltrate, 
intimital thickening, medial minning, infectious and surgical trauma and vascular thrombosis, 
stroke and transient ischaemic attacks in a warm-blooded animal, such as man. It also relates 
30 to the treatment of atherosclerosis, coronary heart diseases, myocardial infarction, angina 
pectoris, peripheral vascular diseases, stroke and transient ischaemic attacks in a 
warm-blooded animal, such as man. 



100758 

# -27- 

The production of a cholesterol absorption inhibitory effect or a cholesterol lowering 
effect also relates to a method of treating and/or preventing atherosclerotic lesions, a method 
of preventing plaque rupture and a method of promoting lesion regression. Furthermore it 
relates to a method of inhibiting monocytes-macrophage accumulation in atherosclerotic 
5 lesions, a method of inhibiting expression of matrix metalloproteinases in atherosclerotic 
lesions, a method of inhibiting the destabilization of atherosclerotic lesions, a method for 
preventing atherosclerotic plaque rupture and a method of treating unstable angina. 

According to a further feature of this aspect of the invention there is provided a 
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal, 
10r ~ such^s'mari^^ animal an 

.■wound of formula (IV or a pharinaceiJtically acceptable salt solvate, 
solvate of such a salt or a prodrug thereof. 

The cholesterol absorption inhibitory activity defined hereinbefore may be applied as a 
sole therapy or may involve, in addition to a compound of the invention, one or more other 
1 5 substances and/or treatments. Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate administration of the individual components of the 
treatment. According to this aspect of the invention there is provided a pharmaceutical 
product comprising a compound of the formula (I), or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore and an additional 
20 cholesterol absorption inhibitory substance as defined hereinbefore and an additional 
hypolipidaemic agent for the conjoint treatment of hyperlipidaemia. 

In another aspect of the invention, the compound of formula (I), or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in 
association with cholesterol biosynthesis inhibitors, or pharmaceutically acceptable salts, 
25 solvates, solvates of such salts or prodrugs thereof. Suitable cholesterol biosynthesis 

inhibitors include HMG Co-A reductase inhibitors, squalene synthesis inhibitors and squalene 
epoxidase inhibitors. A suitable squalene synthesis inhibitor is squalestatin 1 and a suitable 
squalene epoxidase inhibitor is NB-598. 

In this aspect of the invention, the compound of formula (I), or a pharmaceutically 
30 acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in 
association with an HMG Co-A reductase inhibitor, or pharmaceutically acceptable salts, 
solvates, solvates of such salts or prodrugs thereof. Suitable HMG Co-A reductase inhibitors, 
pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof are 
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statins well known in the art. Particular statins are fluvastatin, lovastatin, pravastatin, 
simvastatin, atorvastatin, cerivastatin, bervastatin, dalvastatinmevastatin and rosuvastatin, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. A 
particular statin is atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such 
5 a salt or a prodrug thereof. A more particular statin is atorvastatin calcium salt. A further 

particular statin is rosuvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such 
a salt or a prodrug thereof. A preferable particular statin is rosuvastatin calcium salt. 

Therefore in an additional feature of the invention, there is provided a method for 
producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of 
10 such treatment which comprises administering to said animal an effective amount of a 

a m *»-.» r.V.armaceutica1.1v acceotable salt solvate, solvate of such a salt 

or a prodrug thereof in simultaneous, sequential or separate administration with an effective 
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, 
solvate of such a salt or a prodrug thereof. 
1 5 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a compound of formula (I), or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in association with a pharmaceutically acceptable diluent or carrier. 
20 According to a further aspect of the present invention there is provided a kit 

comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
According to a further aspect of the present invention there is provided a kit 
25 comprising: 

a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, in a first unit dosage form; 

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof; in a second unit dosage form; and 

30 c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 
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a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a 
first unit dosage form; 

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
5 of such a salt or a prodrug thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound 
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, 

"10 - -solvate; solvate"ofsuch a^saltor arprodrug thereof; in- the-manufacture of-a medicament for 
use in the production of a cholesterol lowering effect. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of a compound of the formula 
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 

15 optionally together with a pharmaceutically acceptable diluent or carrier, with the 

simultaneous, sequential or separate administration of an effective amount of an HMG Co-A 
reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier to a 
warm-blooded animal, such as man in need of such therapeutic treatment. 

20 According to an additional further aspect of the present invention there is provided a 

combination treatment comprising the administration of an effective amount of a compound 
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier, 
with the simultaneous, sequential or separate administration of a matrix metalloproteinase 

25 inhibitor. 

In another aspect of the invention, the compound of formula (I), or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in 
association with an ileal bile acid (IB AT) inhibitor or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof. Suitable compounds possessing such IB AT 
30 inhibitory activity have been described, see for instance hypolipidaemic compounds described 
in WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188, WO 96/08484, WO 
96/16051, WO 97/33882, WO 98/38182, WO 99/35135, WO 98/40375, WO 99/35153, WO 
99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 01/68906, DE 
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19825804 WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO 
01/68906, WO 01/66533, WO 02/50051 and BP 0 864 582 and the compound descnbeu » 
these patent applications, particularly claim 1 , arc incorporated herein by reference. 

Particular classes of IB AT inhibitors suitable for use in the present invenuon are 
5 benzomiepines. Outer suitable classes of IB AT inhibitors are the 1,2-benzo.hiazeptnes, 1,4- 
benzothiazepines and / or 1,5-benzothiazepines. A farther suitable class of IBAT mhtb.tors ts 

the 1,2,5-benzothiadiazepines. . / , neD ,, 

One particular suitable compound possessing IBAT inhibitory activity is (3J?,5i?)-3. 

butyl-3-ethyW>dioxi^ 
10 glucopyranosiduronic acid (EP 864 582). 

n«b- .articular suitable compound possessing IBAT inhibitory activity mclude: 

,,-dJoT/^utyl^ 

ca r bamoyl]mcmyl}carbamoyImemo X y)-2,3A5-tetrahydro-l,5-benzo,m 

ll-moxo-3,3-dibutyl-5-phenyl-7-memy^^ 

15 hydmxybenzyl)carbamoylmemoxy)-2,3,^ 

1 i.dioxo-3,3-dibutyl-5-phenyl-7-me^^ . 

smphoe»yl)camamoyl]memyl}carbamoyhnemoxy)-2,3,4,5-,ebnhy^ 

1 i.dioxo-3-butyl-3-emyl-5-pbenyl-7-me«hylmio-8-(W-{(R)-r-pbenyl-l^'-(2- 

s :,pboemyl)camamoyl ] memyl}carbamoyhnemoxy)-2,3,4,5-,e tt ahydr^ 

20 ll-dioxo^-mbulyl-S-phenyl^-memy^^ 

hydroxybenzyl}carbamoylmemoxy)-2,3A5-tetrahydro-l,5-ben Z ottnazepme ; 

carbamoyl]-4-hy*oxybenzyl>c^^ 

1 i^oxo-3-butyl-3-emyl-5-phenyl-7-me m yluno-8-(A/-{(R)-o-[W'-(2- 

25 camoxyemyl)camamoyW^^ 

U-dioxt^-^ubyl-S-phenyl-?^^ 

hyd ro xybenzyl}carbamoyhnemoxy>2 > 3,4,5-teu*ydm-l,5-ber M tmazepme ; 

ll-moxo-3-butyl-3-emyl-5-phenyl-7-memyluuc-8-(W-{(R)-a-[^^ 

carba^oyllbenzyUcarbamoybnemoxy)^^ 

30 ,,l-<hoxo.3,3-d,Tmtyl-5-phenyl-7^^ 

benzyl}carbameyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepme; 

M -dioxo-3,3-abutyl-5-phenyl-7-me^^ 
fluo ro benzyl)carbamoylmemoxy)-2,3,4,5-tett^^ 



100758 



-31- 



1 , 1 -dioxo-3-butyl-3-ethyl»5-phenyl-7-methylthio-8-(iV- {(R)-a-[N'-(R)-(2-hydroxy- 1 - 
carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepine; 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-methy^ 

carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepine; 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-me&^^ 

carboxyethyl)carbamoyl]-2-hydroxyethyl}carbamoyl)benzyl]carbamoylm 
tetrahydro- 1 ,5-benzothiazepine; 
l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylt^ 
benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
l,T-dioxo-3-butyl-3-ethyl-5-phenyl-^^ 



l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-me1hylthio-8-{7^ 
[(hydroxy)(methyl)phosphoryl]ethyl}carbamoyl)benzyl]carbamoyto 
tetrahydro- 1 ,5 -benzodiazepine; 

1 , 1 -dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(iV- {(R)-a-[7S^(2-methylthio-l- 
carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepine; 
1 , 1 -dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- {N-[(Rya-(N'- {2-[(methyl)(ethyl) 
phosphoryl]ethyl} carbamoyl)-4-hydroxybenzyl] carbamoylmethoxy} -2,3,4,5-tetrahydro- 1 ,5- 
benzothiazepine; 
U-dioxo-3,3-dibutyl-5-pheny^ 

phosphoryl] ethyl} carbamoyl)-4-hydroxybenzyl] carbamoylmethoxy} -2,3 ,4,5-tetrahydro- 1 ,5- 
benzothiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-me^ 
carboxyethyl)carbamoyl]benzyl} carbarn 
and 

1 ,l-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[7^- {(R)-a-[iV'-(2-sulphoethyl)carbamoyl]-4- 
hydroxybenzyl}carbamoylmethoxy]-2,3,4,5-te^ 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IBAT inhibitory activity have the following 
structure of formula (AI): 




» 
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(AI) 

wherein: 

One of R 1 and R 2 are selected from hydrogen or C^alkyl and the other is selected 
5 from Ci-ealkyl; 

R* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, C^alkyl, C^alkenyl, C^alkynyl, C^alkoxy, C^alkanoyl, C^alkanoyloxy, 
AKC 6 alkyl)amino, M^C^alkyl) 2 amino, C^alkanoylamino, ^-(C 1 . 6 alkyl)carbamoyl, 
M^CuaalkyDacarbamoyl, C^alkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
10 ^-(C^alkyl)sulphamoyl and JV;AKC^alkyl) 2 sulphamoyl; 
v is 0-5; 

one of R 4 and R 5 is a group of formula (AIA): 




20 



(AIA) 

R 3 and R 6 and the other of R 4 and R s are independently selected from hydrogen, halo, 
nitro cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C^alkyl, 
C^alkenyl, C^alkynyl, C^alkoxy, C^alkanoyl, C^alkanoyloxy, ^(C^.alkyDammo, 
iV.iV-(C,-6alkyl) 2 amino, C^alkanoylamino, ^-(C-fialkyDcarbamoyl, 
7/'iV-(C^alkyl) 2 carbamoyl, C^alkylS^a wherein a is 0 to 2, C^alkoxycarbonyl, 
^-(C^alkyDsulphamoyl and ^^(C^alkyl) 2 sulphamoyl ; wherein R"> and R 6 and the other of 
R 4 and R 5 may be optionally substituted on carbon by one or more R 17 ; 

X is -O-, -N(R a )-, -S(0) b - or -CH(R 8 )-; wherein R a is hydrogen or C^alkyl and b is 0- 
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Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by 
one or more substituents selected from R 18 ; 

R 7 is hydrogen, Ci^alkyl, carbocyclyl or heterocyclyl; wherein R 7 is optionally 
substituted on carbon by one or more substituents selected from R 19 ; and wherein if said 
5 heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
selected from R 20 ; 

R 8 is hydrogen or Ci-6alkyl; 

R 9 is hydrogen or Q^alkyl; 

R 10 is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
10 "^ulpliambyl, hydroxyaminocarbonyl, Ci-ioalkyl, C 2 -ioalkenyl, C2-ioalkynyl, Ci-ioalkoxy, 
C MO alkanoyl, Ci.i 0 alkanoyloxy, 7V-(Ci-ioalkyl)amino, iV;jV-(Ci-ioalkyl)2amino, 
i^^Ar-(Ci. 10 alkyl) 3 ammonio, Ci-i 0 alkanoylamino, 7V-(Ci-i 0 alkyl)carbamoyl, 
iV,iV-(Ci.ioalkyl)2carbamoyl, Ci-ioalkylS(0) a wherein a is 0 to 2, iV-(Ci-ioalkyl)sulphamoyl, 
N,N-(CMoalkyl) 2 su^ 
15 7V;7V-(Ci-ioalkyl)2Sidphamoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
carbocyclylCi.ioalkyl, heterocyclyl, heterocyclylCi-i 0 alkyl, 
carbocyclyl-(C i -i oalkylene) p -R 21 -(Ci -i 0 alkylene) q - or 

heterocyclyl-(Ci-i 0 alkylene) r R 22 -(Ci-ioalkylene) s -; wherein R 10 is optionally substituted on 
carbon by one or more substituents selected from R 23 ; and wherein if said heterocyclyl 
20 contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 24 ; or R 10 is a group of formula (ABB): 

(AIB) 

wherein: 

25 R n is hydrogen or Ci^alkyl; 

R 12 and R 13 are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
amino, carbamoyl, mercapto, sulphamoyl, Ci-ioalkyl, C 2 -ioalkenyl, C2-ioalkynyl, Ci-ioalkoxy, 
Ci-ioalkanoyl, Ci.ioalkanoyloxy, JV"-(Ci.ioalkyi)amino, iV;iV^(Ci.ioalkyl)2amino, 
Ci-ioalkanoylamino, AKCi.i 0 alkyl)carbamoyl, Ar,JV-(Ci-ioalkyl) 2 carbamoyl, Ci-i 0 alkylS(O) a 

30 wherein a is 0 to 2, /yK c i-ioalkyl)sulphamoyl, WiVKCi-ioalkyl^sulpharnoyl, 

^-(Ci-ioalkyl)sulphamoylamino, 7/,i\^(Ci-ioalkyl)2Sulphamoylamino, carbocyclyl or 
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heterocyclyl; wherein R 12 and R 13 may be independently optionally substituted on carbon by 
one or more substituents selected from R 25 ; and wherein if said heterocyclyl contains an -NH- 
group, that nitrogen may be optionally substituted by a group selected from R 26 ; 

R 14 is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, 
5 mercapto, sulphamoyl, hydroxyaminocarbonyl, C„ 0 alkyl, C 2 . 10 alkenyl, C 2 .ioalkynyl, 

CMoalkoxy, C MO alkanoyl, Ci-ioalkanoyloxy, iSHCi-,oalkyl)amino, ^-(C-.oalkyl^ammo, 
N ^^-(C^oalkyDaammonio, Ci- 10 alkanoylamino, j\HC,., 0 alkyl)carbamoyl, 
^^-(C.oalkyD.carbamoyl, Ci., 0 alkylS(O) a wherein a is 0 to 2, ^Cj.ioalkyOsulphamoyl, 
TViiVKCujoalky^zSulphamoyl.^-CCi^oalkyOsulphamoylamino, 
10 iV.^C^^alky^zsulphamoylammo, C,-i 0 alkoxycarbonylamino, carbocyclyl, 
carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci-,oalkylene) p -R 27 -(Ci-ioalkylene) q -or 

heterocyclyKC.^oalkyleneVR^-CCMoalkyleneV; whereinR 14 maybe optionally substituted 
on carbon by one or more substituents selected from R 29 ; and wherein if said heterocyclyl 
15 contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 30 ; or R 14 is a group of formula (AIC): 

A" 

(AIC) 

R 15 is hydrogen or Ci^alkyl; 
20 R 16 is hydrogen or C^alkyl; wherein R 16 may be optionally substituted on carbon by 

one or more groups selected from R 31 ; 

n is 1-3; wherein the values of R 7 may be the same or different; 
R 17 R 18 , R 19 , R 23 , R 25 , R 29 or R 31 are independently selected from halo, nitro, cyano, 
hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Cuoalkyl, 
25 C 2 . 10 alkenyl, C 2 , 0 alkynyl, Cl . 10 alkoxy, Ci-ioalkanoyl, Ci-ioalkanoyloxy, iHCi., 0 alkyl)amino, 
N,/VHCMoalkyl) 2 airiino, JWAKCi-ioalkyOaammonio, C,. 10 alkanoylamino, 
N-(C M oalkyl)carbamoyl, N^-(C 1 - 1 oalkyl) 2 carbamoyl, C M oalkylS(0)a wherein a is 0 to 2, 
N-CC.^alkyDsulphamoyl, ^N-CC^alkyD.sulphamoyl, ^-(C^alkyDsulphamoylamino, 
^ATKC,Moalkyl) 2 smphamoylamino, Cioalkoxycarbonylamino, carbocyclyl, 
30 carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci-ioalkylene)p-R 32 -(Ci-ioalkylene) q -or 
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heterocyclyl-(Ci. 10 alkylene) r -R 33 -(Ci-i 0 alkylene) s -; wherein R 17 , R 18 , R 19 , R 23 , R 25 , R 29 or R 31 
may be independently optionally substituted on carbon by one or more R 34 ; and wherein if 
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a 
group selected from R 35 ; - 

R 21 , R 22 , R 27 , R 28 , R 32 or R 33 are independently selected from -O, -NR 36 -, -S(0) x -, 
-NR 36 C(0)NR 36 -, -NR 36 C(S)NR 36 - 3 -OC(0)N=C-, -NR 36 C(0)- or -C(0)NR 36 -; wherein R 36 is 
selected from hydrogen or Ci^alkyl, and x is 0-2; 

p, q, r and s are independently selected from 0-2; 

R 34 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl, 
mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, 
vinyl, allyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, 
dimethylamino, JV-methylcarbamoyl, JV;iV-dimethylcarbamoyl, methylthio, methylsulphinyl, 
mesyl, iV-methylsulphamoyl, MAT-dimethylsulphamoyl, N-methylsulphamoylamino and 
iV^dimethylsulphamoylamino; 

R 20 , R 24 , R 26 , R 30 or R 35 are independently selected from Ci- 6 alkyl, Ci^alkanoyl, 
Ci. 6 alkylsulphonyl, Ci- 6 alkoxycarbonyl, carbamoyl, JV-(Ci_6alkyl)carbamoyl, 
iy;i\T-(Ci-6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IB AT inhibitory activity have the following 
structure of formula (BI): 
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r z i s selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, C^alkyl, C 2 . 6 alkenyl, C 2 . 6 alkynyl, C^alkoxy, C^alkanoyl, C.^alkanoyloxy, 
^-(CealkyDamino, ^^Ci-6alkyl) 2 amino, C^alkanoylamino, iW^alkyrjcarbamoyl, 
MiV-(C,-6alkyl) 2 carbamoyl, C^alkylS^a wherein a is 0 to 2, C^alkoxycarbonyl, 
^-(C,- 6 alkyl)sulphamoyl and M^-(C,.6alkyl) 2 sulphamoyl; 

v is 0-5; 

one of R 4 and R s is a group of formula (BIA): 




(BIA) 

10 R 3 and R 6 and the other of R 4 and R 5 are independently selected from hydrogen, halo, 

nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C^alkyl, 
C^alkenyl, C^alkynyl, C^alkoxy, C^alkanoyl, C^alkanoyloxy, iV-(C w alkyl)amino, 
JV,i\KC^alkyl) 2 amino, Ci^alkanoylamino, JHCMalkyl)carbamoyl, 
^^(C M alkyl) 2 carbamoyl, C,-4alkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 

15 ^(C^alkyDsulphamoyl and ^iV-CC^alkyD.sulphamoyl; wherein R^and R 6 and the other of 
R 4 and R 5 may be optionally substituted on carbon by one or more R 16 ; 

X is -O-, -N(R a )-, -S(0) b - or -CH(R a )-; wherein R a is hydrogen or C^alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 

20 substituents selected from R 17 ; 

R 7 is hydrogen, C^aUcyl, carbocyclyl or heterocyclyl; wherein R 7 is optionally 

1 8 

substituted by one or more substituents selected from R ; 

R 8 is hydrogen or C^alkyl; 

R 9 is hydrogen or Ci^alkyl; 
25 R 10 is hydrogen, C^alkyl, carbocyclyl or heterocyclyl; wherein R 10 is optionally 

substituted by one or more substituents selected from R 19 ; 

R» is carboxy, sulpho, sulphino, phosphono, -P(0)(OR c )(OR d ), -PCOXOHXOR*), 
-P(0)(OH)(R d ) or -P(O)(OR 0 )(R d ) wherein R c and R d are independently selected from 
C,. 6 alkyl; or R n is a group of formula (BIB): 




R 12 

(BIB) 

wherein: 

Y is -N(R X )-, -N(R x )C(0)-, -O-, and -S(0)a-; wherein a is 0-2 and R x is hydrogen or 
CMalkyl; 

R 12 is hydrogen or CMalkyl; 

R and R 14 are independently selected from hydrogen, C M alkyl, carbocyclyl or 

heterocyclyl; wherein R 13 and R 14 maybe independently optionally substituted by one or 

~ w««umuh Wll ktj uviVVbVU JUL V/XJLJL XV 5 

R 15 is carboxy, sulpho, sulphino, phosphono, -P(0)(OR e )(OR f ), -PCOXOHXOR 0 ), 
-P(0)(OH)(R e ) or -P(0)(OR e )(R f ) wherein R e and R f are independently selected from 
Ci. 6 alkyl; 

p is 1-3; wherein the values of R 13 may be the same or different; 
q is 0-1; 

r is 0-3; wherein the values of R 14 may be the same or different; 

m is 0-2; wherein the values of R 10 may be the same or different; 

n is 1-3; wherein the values of R 7 may be the same or different; 

R , R 17 and R 18 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, C^alkenyl, C^alkynyl, C^alkoxy, 
C M alkanoyl, C M alkanoyloxy, ^-(d^alkyOamino, iV;A^(C M alkyl) 2 amino, 
C M alkanoylamino, iV-(Ci^alkyl)carbamoyl, Ar,W-(C M alkyl) 2 carbamoyl, C M alkylS(0) a 
wherein a is 0 to 2, Ci^alkoxycarbonyl, A^-(Ci^alkyl)sulphamoyl and 
tyAHCi^alkyl) 2 sulphamoyl; wherein R 16 , R 17 and R 18 may be independently optionally 
substituted on carbon by one or more R 21 ; 

R 19 and R 20 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, C M alkyl, C 2 . 4 alkenyl, C^alkynyl, C^alkoxy, 
C M alkanoyl, C M alkanoyloxy, A^-(CMalkyl)amino, N,AKCMalkyl) 2 amino, 
C M alkanoylamino, N-(Ci-4alkyl)carbamoyl, iW(C M alkyl) 2 carbamoyl, C M alkylS(0) a 
wherein a is 0 to 2, CMalkoxycarbonyl, N-(C M alkyl)sulphamoyl, 

iV r ,^-(C M alkyl) 2 sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR a )(OR b ), -P(0)(OH)(OR a ), -P(0)(OH)(R a ) or -P(0)(OR a )(R b ), wherein R a and R b are 
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independently selected from C^alkyl; wherein R 19 and R 20 may be independently optionally 

22 

substituted on carbon by one or more R ; 

R 21 and R 22 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
5 methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 
formamido, acetylamino, acetoxy, methylamino, dimethylamino, N-methylcarbamoyl, 
MN-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, W-memylsulphamoyl and 
WN-dimemylsulphamoyl; 

or a pharmaceutical acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
10 Further suitable compounds possessing D3AT inhibitory activity have the following 

structure of formula (CI): 

R 6 



R- 




15 



wherein: 

One of R 1 and R 2 are selected from hydrogen or C^alkyl and the other is selected 
from Ci-6alkyl; 

R» and R y are independently selected from hydrogen, hydroxy, amino, mercapto, 
Cealkyl, C^alkoxy, ^-(CealkyDamino, ^-(C, 6 alkyl) 2 amino, C^alkylS(0) a wherein a is 
0to2; 

R* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, C^alkyl, C 2 . 6 alkenyl, C^alkynyl, C^alkoxy, C^alkanoyl, C^alkanoyloxy, 
N-(C^alkyl)amino, ^,^^0,^1)^0, C^alkanoylamino, J\KCw«alkyl)carbamoyl, 
iV^-CC-ealkyl^carbamoyl, C,^lkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
iV-(C^alkyl)sulphamoyl and MN<C^alkyl) 2 sulphamoyl; 

25 v is 0-5; 

one of R 4 and R 5 is a group of formula (CIA): 



20 
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R! 




(CIA) 



R 3 and R 6 and the other of R 4 and R 5 are independently selected from hydrogen, halo, 



nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, 
C 2 .4alkenyl, C 2 -4alkynyl, d^alkoxy, Ci^alkanoyl, Ci-»alkanoyloxy, iV"-(Ci^alkyl)amino, 
iVWCMalkylkaniino, Ci^alkanoylamino, i\T-(C w alkyl)carbamoyl, 
7/,Ar-(CMalkyl) 2 carbamoyl, Ci-4alkylS(0) a wherein a is 0 to 2, C M alkoxycarbonyl, 
^-(C M alkyl)sulphamoyl and //^(Ci^alkylksulphamoyl; wherein R 3 and R 6 and the other of 
R 4 and R 5 may be optionally substituted on carbon by one or more R 16 ; 

X is -O-, -NCR 8 )-, -S(0) b - or -CH(R a )-; wherein R a is hydrogen or C^ancyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 
substituents selected from R 17 ; 

R 7 is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R 7 is optionally 
substituted by one or more substituents selected from R 18 ; 

R 8 is hydrogen or Ci^alkyl; 

R 9 is hydrogen or Ci^alkyl; 

R 10 is hydrogen, C M alkyl, carbocyclyl or heterocyclyl; wherein R 10 is optionally 
substituted by one or more substituents selected from R 19 ; 

R n is carboxy, sulpho, sulphino, phosphono, -P(0)(OR°)(OR d ), -P(0)(OH)(OR c ), 
-P(0)(OH)(R d ) or -P(0)(OR c XR d ) wherein R c and R d are independently selected from 
Chalky!; or R n is a group of formula (CIB): 



Y is -N(R n )-, -N(R n )C(0)-, -O-, and -S(0)a-; wherein a is 0-2 and R" is hydrogen or 
C M alkyl; 

R 12 is hydrogen or CMalkyl; 




(CIB) 



wherein: 
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R 13 and R 14 are independently selected from hydrogen, C^aUcyl, carbocyclyl or 
heterocyclyl; wherein R 13 and R 14 may be independently optionally substituted by one or 

20 

more substituents selected from R ; 

r 15 is carboxy, sulpho, sulphino, phosphono, -PCOXORW), -PCOXOHXOR 6 ), 
-PCOXOH)^ 6 ) or -PCOXOR 6 )^) wherein R e and R f are independently selected from 
Ci-ealkyl; 

p is 1-3; wherein the values of R 13 may be the same or different; 
q is 0-1 ; 

r is 0-3; wherein the values of R 14 may be the same or different; 

m is 0-2; wherein the values of R 10 may be the same or different; 

nisi -3 ; wherein the values of R 7 may be the same or different; 

R 16 , R 17 and R 18 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, C^aUcyl, C^alkenyl, C^alkynyl, C^alkoxy, 
C^alkanoyl, C^alkanoyloxy, ^-(CMalkyDamino, iWCMalkyl) 2 amino, 
CMalkanoylamino, ^-(C^alkyDcarbamoyl, ^^(C^alkyl) 2 carbamoyl, CMalkylS(0) a 
wherein a is 0 to 2, CMalkoxycarbonyl, iV-(C^alkyl)sulphamoyl and 
JV,iV-(C^ a lkyl) 2 sulphamoyl; wherein R 16 , R 17 and R 18 may be independently optionally 

21 

substituted on carbon by one or more R ; 

R 19 and R 20 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, C^alkyl, C^alkenyl, C^alkynyl, C^alkoxy, 
C^alkanoyl, C M alkanoyloxy, ^<CMalkyl)amino, AWC^alkyl) 2 amino, 
CMalkanoylamino, tf-(CMalkyl)carbamoyl, iV f iV-(C M alkyl) 2 carbamoyl, C^alkylSCO), 
wherein a is 0 to 2, CMalkoxycarbonyl, 7V-(CMalkyl)sulphamoyl, 

A^CMalkyl) 2 sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR a XOR b ), -P(0)(OH)(OR 8 ), -P(0)(OH)(R a ) or -P(0)(OR a )(R b ), wherein R a and R are 
independently selected from C^alkyl; wherein R 19 and R 20 may be independently optionally 

22 

substituted on carbon by one or more R ; 

r 21 and R 22 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
3 methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 
formamido, acetylamino, acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, 
TW-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl and 
tyiV-dimemylsulphamoyl; 
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10 



20 



or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing EBAT inhibitory activity have the following 
structure of formula (DI): 

R 6 



o 



R 1 

2 




wherein: 

R v is selected from hydrogen or Ci^alkyl; 

One of R 1 and R 2 are selected from hydrogen or Ci- 6 alkyl and the other is selected 
from Ci^alkyl; 

R x and R y are independently selected from hydrogen, hydroxy, amino, mercapto, 
C^alkyl, Ci. 6 alkoxy, iV-(Ci^alkyl)amino, ^ f ^(Ci^alkyl) 2 amino, Ci_ 6 alkylS(0) a wherein a is 
Oto 2; 

M is selected from -N- or -CH-; 

R 2 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
15 sulphamoyl, Ci_ 6 alkyl, C 2 ^alkenyl, C 2 . 6 alkynyl, C^alkoxy, Ci^alkanoyl, C N6 alkanoyloxy, 
iV-(Ci. 6 alkyl)amino, ^^-(Ci^alky^amino, C^alkanoylamino, 7V-(Ci^alkyl)carbamoyl, 
A^A^CC^alkyOzcarbamoyl, Cu 6 alkylS(0) a wherein a is 0 to 2, Ci- 6 alkoxycarbonyl, 
A^(Ci^alkyl)sulphamoyl and iV;i\KCi- 6 alkyl) 2 sulphamoyl; 
v is 0-5; 

one of R 4 and R 5 is a group of formula (DIA): 



R IoR is R 7 



R 8 R' 
(DIA) 

R 3 and R 6 and the other of R 4 and R 5 are independently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Chalky!, 
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C 2 ^alkenyl, C^alkynyl, Cwalkoxy, C^alkanoyl, C^alkanoyloxy, tf-(C^alkyl)amino, 
^^-(CMalky^amino, C^alkanoylamino, N-(CMalkyl)carbamoyl, 
N ^(CMalkyl) 2 carbamoyl 9 C^alkylS(0) a wherein a is 0 to 2, C^alkoxycarbonyl, 
N-(CMalkyl)sulphamoyl and iV,iV-(C^alkyl) 2 sulphamoyl; wherein R^and R 6 and the other of 
5 R 4 and R 5 may be optionally substituted on carbon by one or more R 16 ; 

X is -0-, -N(R a )-, -S(0)b- or -CH(R a )-; wherein R a is hydrogen or C^alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 

17 

substituents selected from R ; 
10 R 7 is hydrogen, C^alkyl, carbocyclyl or heterocyclyl; wherein R 7 is optionally 

1 8 

substituted by one or more substituents selected from R ; 
R 8 is hydrogen or Ci-4alkyl; 
R 9 is hydrogen or Ci^alkyl; 

R 10 is hydrogen, C M alkyl, carbocyclyl or heterocyclyl; wherein R 10 is optionally 

19 

15 substituted by one or more substituents selected from R ; 

R» is carboxy, sulpho, sulphino, phosphono, -P(0)(OR')(OR d ), -P(0)(OH)(OR C ), 
-P(0)(OH)(R d ) or -P(0)(OR c )(R d ) wherein R c and R d are independently selected from 
C-ealkyl; or R n is a group of formula (DIB) or (DIC): 

20 (DIB) 

wherein: 

Y is -N(R")-, -N(R n )C(0)-, -N^C^CCR^vNCR^CCO)-, -O-, and -S(0)a-; 
wherein a is 0-2, v is 1-2, R s and R' are independently selected from hydrogen or C^alkyl 
optionally substituted by R 26 and R n is hydrogen or C^alkyl; 
25 R 12 is hydrogen or Ci^alkyl; 

R 13 and R 14 are independently selected from hydrogen, C^alkyl, carbocyclyl or ^ 
heterocyclyl; and when q is 0, R 14 may additionally be selected from hydroxy, wherein R 13 
and R 14 may be independently optionally substituted by one or more substituents selected 
fromR 20 ; 
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R 15 is carboxy, sulpho, sulphino, phosphono, -P(0)(OR e )(OR^, -P(0)(OH)(OR e ), 
-P(0)(OH)(R e ) or -P(0)(OR e )(R f ) wherein R e and R f are independently selected from 
Ci^alkyl; 

p is 1-3; wherein the values of R 13 may be the same or different; 
q is 0-1; 

r is 0-3; wherein the values of R 14 may be the same or different; 

m is 0-2; wherein the values of R 10 maybe the same or different; 

n is 1-3; wherein the values of R 7 may be the same or different; 

Ring B is a nitrogen linked heterocyclyl substituted on carbon by one group selected 
from-R 2 Vand-optionally additionally- substituted-on carbon by one-or more R 24 ; and wherein 
if said nitrogen linked heterocyclyl contains an -NH- moiety, that nitrogen may be optionally 
substituted by a group selected from R 25 ; 

R 16 , R 17 and R 18 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, C^alkyl, C2-4alkenyl, C2^alkynyl, Ci^alkoxy, 
Ci-4alkanoyl, Ci-4alkanoyloxy, N-(Ci^alkyl)amino, N,N-(C\^alkyl) 2 axrtino, 
Ci^alkanoylamino, N-(Ci^alkyl)carbamoyl, 7V,iV-(Ci-4alkyl)2carbamoyl, CMalkylS(0) a 
wherein a is 0 to 2, Ci-4alkoxycarbonyl, iV-(Ci^alkyl)sulphamoyl and 
iV,7/-(CMalkyl)2Sulphamoyl; wherein R 16 , R 17 and R 18 maybe independently optionally 
substituted on carbon by one or more R 21 ; 

R 19 , R 20 , R 24 and R 26 are independently selected from halo, nitro, cyano, hydroxy, 
amino, carboxy, carbamoyl, mercapto, sulphamoyl, C^alkyl, C2^alkenyl, C 2 ^alkynyl, 
Ci^alkoxy, Ci^alkanoyl, C^alkanoyloxy, iV-(Ci^alkyl)amino, 7V,i^-(Ci^alkyl) 2 amino, 
Ci^alkanoylamino, N-(Ci^alkyl)carbamoyl, iyiiV-(Ci-4alkyl) 2 carbamoyl, Ci^alkylS(0) a 
wherein a is 0 to 2, Ci^alkoxycarbonyl, i\^-(Ci^alkyl)sulphamoyl, 

iV,iV-(Ci-4alkyl)2Sulphamoyl, carbocyclyl, heterocyclyl, benzyloxycarbonylamino, sulpho, 
sulphino, amidino, phosphono, -P(0)(OR a )(OR b ), -P(0)(OH)(OR a ), -P(0)(OH)(R a ) or 
-P(0)(OR a )(R b ), wherein R a and R b are independently selected from C^alkyl; wherein R 19 , 
R 20 , R 24 and R 26 may be independently optionally substituted on carbon by one or more R 22 ; 

R 21 and R 22 are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 
formamido, acetylamino, acetoxy, methylamino, dimethylamino, iV-methylcarbamoyl, 
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//.AT-dimethylcaibamoyl, methylthio, methylsulphinyl, mesyl, JV-methylsulphamoyl and 

WN-dimethylsulphamoyl; 

R 23 is carboxy, sulpho, sulphino, phosphono, -P(0)(OR 6 )(OR h ), -P(0)(OH)(OR*), 
-P(0)(OH)(R 8 ) or -P(0)(OR 8 )(R h ) wherein R e and R h are independently selected from 
5 Ci-ealkyl; 

R 2S is selected from C^alkyl, C^alkanoyl, C^alkylsulphonyl, C^alkoxycarbonyl, 
carbamoyl, ^-(C^alkyl)carbamoyl, iWCi^lkyl)carbamoyl, benzyl, benzyloxycarbonyl, 
benzoyl and phenylsulphonyl; 

or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
10 Further suitable compounds possessing EBAT inhibitory activity have the following 

structure of formula (EI): 

R f 

-N 




(R z ) v 

(EI) 

wherein: 

15 r v is selected from hydrogen or Ci-ealkyl; 

One of R 1 and R 2 are selected from hydrogen or C^alkyl and the other is selected 

from Ci^alkyl; 

R* and R y are independently selected from hydrogen, hydroxy, amino, mercapto, 
C^alkyl, C,- 6 alkoxy, tf-(C^ 6 alkyl)amino, iV.iV-CC^ealkyl^amino, C^aUcylS^ wherein a is 
20 0 to 2; 

R* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, C^alkyl, C 2 ^alkenyl, C 2 . 6 alkynyl, C^alkoxy, C^alkanoyl, C.^alkanoyloxy, 
N-(C^alkyl)amino, 7V^-(C^alkyl) 2 amino, C^alkanoylamino, AHCMalkyl)carbamoyl, 
N,iV-(C^alkyl) 2 carbamoyl, C^alkylS(0) a wherein a is 0 to 2, Ci-aalkoxycarbonyl, 
25 AKCi^alkyl)sulphamoyl andMA r -(Ci^alkyl) 2 sulphamoyl; 
v is 0-5; 

one of R 4 and R 5 is a group of formula (EIA): 




(EIA) 

R 3 and R 6 and the other of R 4 and R 5 are independently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, d. 6 alkyl, 
C^alkenyl, Q^alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, //-(Ci. 6 alkyl)amino, 
iy;A^(Ci. 6 alkyl) 2 amino, Ci. 6 alkanoylamino, N<Ci^alkyl)carbamoyl, 
N,i\HCi-6alkyl) 2 carbamoyl, Ci. 6 alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
i^-(Ci-6alkyl)sulphamoyl and 7y;iV-(Ci-6alkyl)2Sulphamoyl; wherein R 3 and R 6 and the other of 
R 4 and R 5 may be optionally substituted on carbon by one or more R 17 ; 

X is -O-, -N(R a >, -S(0) b - or -CH(R a )-; wherein R a is hydrogen or Ci^alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by 
one or more substituents selected from R 18 ; 

R 7 is hydrogen, Ci^alkyl, carbocyclyl or heterocyclyl; wherein R 7 is optionally 
substituted on carbon by one or more substituents selected from R 19 ; and wherein if said 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
selected from R 20 ; 

R 8 is hydrogen or Ci^alkyl; 

R 9 is hydrogen or Ci^alkyl; 

R 10 is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, C MO alkyl, C 2 -i 0 alkenyl, C 2 -i 0 alkynyl, C M0 alkoxy, 
C MO alkanoyl, C MO alkanoyloxy, 7V-(C M oalkyl)amino, iV;iV-(Ci-ioalkyl) 2 amino, 
AT,//,iV-(Ci.ioalkyl)3ammonio, C MO alkanoylamino, 7V-(Ci-ioalkyl)carbamoyl, 
^//-(CMoalkyl^carbamoyl, C M0 alkylS(O) a wherein a is 0 to 2, iV-(C MO alkyl)sulphamoyl, 
A^AT-(C M0 alkyl) 2 sulphamoyl, A^(Ci-i 0 alkyl)sulphamoylamino, 
A r ,7V-(Ci.i 0 alkyl) 2 sulphamoylamino, C MO alkoxycarbonylamino, carbocyclyl, 
carbocyclylC MO alkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci.ioalkylene) p -R 2, -(C M0 alkylene) q -or 

heterocyclyl-(Ci-i 0 alkylene) r R 22 -(C M oalkylene)sS wherein R 10 is optionally substituted on 
carbon by one or more substituents selected from R 23 ; and wherein if said heterocyclyl 
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contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 24 ; or R 10 is a group of formula (EIB): 

R U 
(EIB) 

5 wherein: 

R 11 is hydrogen or Ci^alkyl; 

R 12 and R 13 are independently selected from hydrogen, halo, carbamoyl, sulphamoyl, 
Cioalkyl, C 2 . 10 alkenyl, C 2 - 10 alkynyl, CMoalkanoyl, iyr-(C,.,oalkyl)carbamoyl, 

MiV-(Ci-ioalkyl) 2 carbamoyi, ^i-ioaiKyia^a wu^oux — - v~.-. •> 

10 MiV-(Cw,oalkyl) 2 sulphamoyl,iV-(Ci-ioalkyl)smphamoylamino, 

M^C.MoalkyD.sulphamoylamino, carbocyclyl or heterocyclyl; wherein R 12 and R 13 may be 
independently optionally substituted on carbon by one or more substituents selected from R ; 
and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally 

26 

substituted by a group selected from R ; 
15 r 14 is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl, 

CMoalkyl, C 2 . 10 alkenyl, C^oalkynyl, C^alkanoyl^-CCtoalkyDcarbamoyl, 
W-(C 1 . 1 oalkyl) 2 carbamoyl, C„oalkylS(0) a wherein a is 0 to 2, i\HC„oalkyl)sulphamoyl, 
N,N-(Cx ., 0 alkyl) 2 sulphamoyl, ^-(Ci.i 0 alkyl)sulphamoylamino, 
^^-(C-ioalkyD.sulphamoylamino, carbocyclyl, carbocyclylC M oalkyl, heterocyclyl, 
20 heterocyclyld^oalkyl, carbocyclyl-(C M oalkyleneVR 27 -(C,-ioallcylene) q - or 

heterocyclyl-(CMoalkylene) r -R 28 -(CMoalkylene) s -; wherein R 14 may be optionally substituted 
on carbon by one or more substituents selected from R 29 ; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 30 ; or R 14 is a group of formula (EIC): 



25 



R ,S 



(EIQ 

R 15 is hydrogen or Ci^alkyl; 

R 16 is hydrogen or C^alkyl; wherein R 16 may be optionally substituted on carbon by 
one or more groups selected from R 31 ; 
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n is 1-3; wherein the values of R may be the same or different; 

R 17 , R 18 , R 19 , R 23 , R 25 , R 29 or R 31 are independently selected from halo, nitro, cyano, 
hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, 
C 2 .ioalkenyl, C 2 .i 0 alkynyl, Ci-i 0 alkoxy, Ci_i 0 alkanoyl, Ci_i 0 alkanoyloxy, N-(Ci-i 0 alkyl)amino, 
A^A^(Ci.i 0 alkyl) 2 amino, JV,i\r,//-(Ci-ioalkyl) 3 ainmonio, C]-i 0 alkanoylamino, 
N-(C M oalkyl)carbamoyl, iy;iV-(Ci.ioalkyl)2carbamoyl, Ci-i 0 alkylS(O) a wherein a is 0 to 2, 
N-(C\ .i O alkyl)sulphamoyl, N,N-(C\.\ 0 alkyl) 2 sulphamoyl, N-(C\ ,\ O alkyl)sulphamoylamino, 
7V r i 7/-(Ci. 1 oalkyl) 2 sulphamoylamino, Ci.i 0 alkoxycarbonylamino, carbocyclyl, 
carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi.ioalkyl, 
carbocyclyl-(Ci-i 0 alkylene) p -R 32 -(Ci .i 0 alkylene) q - or 

heterocyclyl-(C M oalkylene) r -R 33 -(Ci.ioalkylene) s -; wherein R 17 , R 18 , R 19 , R 23 , R 25 , R 29 or R 31 
may be independently optionally substituted on carbon by one or more R 34 ; and wherein if 
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a 
group selected from R 35 ; 

R 21 , R 2 \ R 27 , R 28 , R 32 or R 33 are independently selected from -O-, -NR 36 -, -S(0) x -, 
-NR 36 C(0)NR 36 -, -NR 36 C(S)NR 36 -, -OC(0)N=C-, -NR 36 C(0)- or -C(0)NR 36 -; wherein R 36 is 
selected from hydrogen or Ci-6alkyl, and x is 0-2; 

p, q, r and s are independently selected from 0-2; 

R 34 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl, 
mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, 
vinyl, allyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, 
dimethylamino, j/V^methylcarbamoyl, iV,iV-dimethylcarbamoyl, methylthio, methylsulphinyl, 
mesyl, iV-methylsulphamoyl, iV;N-dimethylsulphamoyl, iV-methylsulphamoylamino and 
N, N-dimethylsulphamoylamino ; 

R 20 , R 24 , R 26 , R 30 or R 35 are independently selected from Ci- 6 alkyl, Ci^alkanoyl, 
Ci- 6 alkylsulphonyl, Ci^alkoxycarbonyl, carbamoyl, 7/-(Ci- 6 alkyl)carbamoyl, 
A^,iV-(Ci- 6 alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

A compound of formula (EI): 
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ii V 



R 4 O 




. __Jjn) 

wherein: 

R 1 and R 2 are independently selected from C^aUcyl; 
5 R 3 is hydrogen, hydroxy or halo; 

R 4 is C^alkyl optionally substituted by hydroxy, methoxy and methylS(0)a wherein a 

is 0-2 

R s is hydroxy or HOC(0)CH(R 6 )NH-; 

R 6 is selected from hydrogen and Cwalkyl optionally substituted by hydroxy, 
10 methoxy and methylS(0)a wherein a is 0-2; 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; 
with the proviso that when R 1 and R 2 are both butyl, R 5 is hydroxy and R 4 is 
methylthiomethyl, methylsulphinylmethyl, methylthiomethyl, hydroxymethyl, 
methoxymethyl; R 3 is not hydrogen; and with the proviso that when R 1 and R 2 are both butyl, 
15 R 5 is HOC(0)CH(R 6 )NH-, R 6 is hydroxymethyl and R 4 is hydroxymethyl; R 3 is not hydrogen. 

Compounds of formula (AI), (BI), (CI), (DI), (EI) and (FI) or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof may be prepared by 

processes known in the art. 

In a particular aspect of the invention an IBAT inhibitor or a pharmaceutically 
20 acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an IBAT inhibitor or a 
pharmaceutically acceptable salt thereof. 

Therefore in an additional feature of the invention, there is provided a method for 
producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amount of a 
25 compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt 




or a prodrug thereof in simultaneous, sequential or separate administration with an effective 
amount of an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof. 

According to a further aspect of the invention there is provided a pharmaceutical 
5 composition which comprises a compound of formula (I), or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, and an IB AT inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention there is provided a kit 
10 comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, and an IB AT inhibitor, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

15 a) a compound of formula 00, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, in a first unit dosage form; 

b) an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

20 According to a further aspect of the present invention there is provided a kit 

comprising: 

a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a 
first unit dosage form; 

25 b) an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 

prodrug thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound 

of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
30 prodrug thereof, and an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 

of such a salt or a prodrug thereof, in the manufacture of a medicament for use in the 

production of a cholesterol lowering effect in a warm-blooded animal, such as man. 
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According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of a compound, of the formula 
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a pharmaceutically acceptable diluent or carrier, with the 
5 simultaneous, sequential or separate administration of an effective amount of an IB AT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, optionally together with a pharmaceutically acceptable diluent or carrier to a warm- 
blooded animal, such as man in need of such therapeutic treatment. 

In another aspect of the invention, the compound of formula (I), or a pharmaceutically 
L0 acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in 
association with a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts, 
solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma 
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof 
are well known in the art. These include the compounds described in WO 01/12187, WO 
15 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941, WO 01/40170, J Med 
Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular 
the compounds described in the patent applications listed on page 634) and J Med Chem, 
2000, 43, 527 which are all incorporated herein by reference. Particularly a PPAR alpha 
and/or gamma agonist refers to WY-14643, clofibrate, fenofibrate, bezafibrate, GW 9578, 
20 troglitazone, pioglitazone, rosiglitazone, eglitazone, proglitazone, NN622/Ragaglitazar, BMS 
298585, BRL-49634, KRP-297, JTT-501, SB 213068, GW 1929, GW 7845, GW 0207, L- 
796449, L-165041 and GW 2433. Particularly a PPAR alpha and/or gamma agonist refers to 
(S)-2-emoxy-3-[4-(2-{4-methanesulphonyloxyphenyl}ethoxy)phenyl]propanoic acid and 

pharmaceutically acceptable salts thereof. 

25 Therefore in an additional feature of the invention, there is provided a method for 

producing a cholesterol lowering effect in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amount of a 
compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt 
or a prodrug thereof in simultaneous, sequential or separate administration with an effective 

30 amount of a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of formula (I), or a pharmaceutically acceptable 
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salt, solvate, solvate of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma 



thereof, in association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the.pre&ent invention there is provided a kit 
comprising a compound of formula (I), or a pharmaceutical^ acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma agonist, or a 
1 pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of the present invention there is provided a kit 



- a) a compound of formula (I), or a pharmaceutical^ acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, in a first unit dosage form; 

b) a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a 
first unit dosage form; 

b) a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound 
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and a PPAR alpha and/or gamma agonist, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament 
for use in producing a cholesterol lowering effect in a warm-blooded animal, such as man. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of a compound of the formula 
(I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a pharmaceutically acceptable diluent or carrier, with the 
simultaneous, sequential or separate administration of an effective amount of a PPAR alpha 
and/or gamma agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or 



agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 



comprising: 
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a prodrug thereof, optionally together with a pharmaceutical^ acceptable diluent or earner to 
a warm-blooded animal, such as man in need of such therapeutic treatment. 

In addition to their use in therapeutic medicine, the compounds of formula (I), or a 
pharmaceutical acceptable salt, solvate, solvate of such a salt or aprodrug thereof, are also 
useful as pharmacological tools in the development and standardisation of in vitro and in vivo 
test systems for the evaluation of the effects of inhibitors of cholesterol absorption m 
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search 

for new therapeutic agents. 

Many of the intermediates described herein are novel and are thus provided as a 
further feature of the invention. For example compounds of formula (IV) show cholesterol 
absorption inhibitory activity when tested in the above referenced in vitro test assay and are 
thus claimed as a further feature of the invention. 

Thus in a further feature of the invention, there is provided a compound of formula 
(IV), or a pharmaceutical acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Therefore according to a further aspect of the invention there is provided a 
pharmaceutical composition which comprises a compound of formula (IV), or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 
defined hereinbefore in association with a pharmaceutically-acceptable diluent or carrier. 

According to an additional aspect of the present invention there is provided a 
compound of the formula (IV), or a pharmaceutically acceptable salt, solvate, solvate of such 
a salt or a prodrug thereof, as defined hereinbefore for use in a method of prophylactic or 
therapeutic treatment of a warm-blooded animal, such as man. 

Thus according to this aspect of the invention there is provided a compound of the 
formula (IV), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, as defined hereinbefore for use as a medicament. 

According to another feature of the invention there is provided the use of a compound 
of the formula (TV), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof as defined hereinbefore in the manufacture of a medicament for use m the 
production of a cholesterol absorption inhibitory effect in a warm-blooded animal, such as 
3 man. 

According to another feature of the invention there is provided the use of a compound 
of the formula (IV), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
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prodrug thereof as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man. 

According to a further feature of this aspect of the invention there is provided a 
method for producing a cholesterol absorption inhibitory effect in a warm-blooded animal, 
such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of formula (TV), or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof. 

According to a further feature of this aspect of the invention there is provided a 
method of treating hyperlipidemic conditions in a warm-blooded animal, such as man, in need 
- -©f-sueh-treatmen^wMch-eomprises-adinimstermg to-said -animal-an-effeetive amount of a 
compound of formula (IV), or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 
Examples 

The invention will now be illustrated in the following non limiting Examples, in which 
standard techniques known to the skilled chemist and techniques analogous to those described 
in these Examples may be used where appropriate, and in which, unless otherwise stated: 

(i) evaporations were carried out by rotary evaporation in vacuo and work up procedures were 
carried out after removal of residual solids such as drying agents by filtration; 

(ii) all reactions were carried out under an inert atmosphere at ambient temperature, typically 
in the range 18-25°C, with solvents of HPLC grade under anhydrous conditions, unless 
otherwise stated; 

(iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 urn 
(Merck); 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structures of the end products of the formula (I) were generally confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic 
resonance chemical shift values were measured in deuterated CDC1 3 (unless otherwise stated) 
on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless 
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus- 
400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer unless 
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otherwise stated data was recorded at 400MHz; and peak multiplicities are shown as follows: 
s singlet; d, donblet; dd, double doublet; t, triplet; tt, trip* triplet; q, quartet; tq, triple quartet; 
m multiple.; br, broad; ABq, AB quartet; ABd, AB doublet, ABdd, AB doublet of doublets; 
dAB,, donb.e, of AB quartets; LCMS were recorded on a Waters ZMD, LC column xTerra 
5 MS Cs(Wa.ers), detection with a HP 1 100 MS-detector diode array equipped; mass spectra 
(MS) (loop) were recorded on VG Platform H (Fisons Instruments) with a HP-1 100 MS- 
detector diode array equipped; unless otherwise stated the mass ion quoted is (MHO; 
nnless further details are specified in the text, analytical high performance hqmd 
chromatography (HPLC) was performed on Prep LC 2000 (Waters), Cromasfl Q, 7 nm, 
,0 (Akzo Nobel); MeCN and de-ionised water !0 mM ammonium acetate as mobile phases, wrth 

suitable composition; m . , 

(vii) intermediates were no, generally fully characterised and purity was assessed „y mm .ayer 

chromatography (TLQ, HPLC, infta-red (TR), MS or NMR analysis; 

(viii) where solutions were dried sodium sulphate was the drying agent; 

15 (ix) where an -ISC-LUTE" column is referred ,o, this mesns a column containing 2 g of silica, 
me siUca being contained in a 6 ml disposable syringe and supported by a porous disc of 54A 
pore size, obtained from International Somen! Technology under the name "ISOLUTE ; 
"ISOLUTE" is a registered trade mark; 

(x) the following abbreviations may be used hereinbefore or hereinafter:- 
20 DCM dichloromethane; 

DMF iv;JV-dimethylformamide; 

TBTU o-Benzotriazol-l-yl-iY W^-tetramemyluronium tetrafluoroborate; 

EtOAc EtOAC; 

MeCN acetonitrile; 

25 TFA trifluoroacetic acid; 
IPA isopropanol; 
DIPEA di-isopropylethylamine; and 

THF tetrahydrofuran. 



30 
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Example 1 

1 -(4-FluorophenvlV 3-r3-^ (fidBH^H*: 
butoxvcarbonvlmethyncarbamovllbenzvll carbamovlmethoxvtohenvll azetidin-2-one 
l-(4-Fluorophenyl)^-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-carb 
5 phenyl)azetidin-2-one (Method 1; 20 mg, 0.043 mmol), tert-butyl N-[(2i?)-2-amino-2- 

phenylethanoyl]glycinate (Method 4; 14 mg, 0.047 mmol) and 2,6-lutidine (25 pi, 0.21 mmol) 
were added to DCM (2 ml) and the mixture was stirred for 5 min. TBTU (18 mg, 0.056 
mmol) was added and the mixture was stirred for 4 h. at room temperature. The reaction 
mixture was purified by column chromatography on silica gel using DCM/EtOAc (10/2) as 
10 eluent to give 17 mg (56 %) of the title compound. M/z 712.4 (m-H)\ 



Example 2 

l-(4-FluorophenvlV343-(4-fluoroph 

(carboxvmethvD carbamovllbenzvll carbamovlmethoxvfohenvllazetidin-2-one 

15 l-(4-Fluorophenyl)-3-[3-(4-fluorophe 

butoxycarbonylmethyl)carbamoyl]benzyl} carbamoylmethoxy)phenyl] azetidin-2-one 
(Example 1; 17 mg, 0.024 mmol) was added to formic acid (1 ml) and the mixture was stirred 
for 2.5 h. at room temperature The solvent was evaporated under reduced pressure and 
methanol (1 ml) and triethylamine (75 pi) were added to the residue. The mixture was stirred 

20 for 4.5 h. at room temperature and the solvents were evaporated under reduced pressure. The 
residue was solved in acetonitrile/water (50/50) (3 ml) and acetic acid (1 ml). The mixture 
was lyophilised to obtain 13 mg (83%) of the title compound. NMR (300 MHz, DMSO-d*): 
1.65-1.85 (m, 4H), 3.05 (bs, 1H), 3.5-3.7 (m, 3H), 4.45-4.55 (m, 1H), 4.6 (d, 2H), 4.85 (m, 
1H), 5.55 (d, 1H), 6.9 (d, 1H), 7.05-7.4 (m, 17H), 8.4-8.55 (m, 2H); m/z 656.2 (m-H)\ 

25 

Example 3 

l-(4-FluorophenvlV3-r3-f4-fluoropfe 

(RV2.3 .4.5 >6-pentahvdroxvhexvncarbamovlmethoxv1phenvU azetidin-2-one 

l-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-carboxymethoxy 
30 phenyl)azetidin-2-one (Method 1 ; 40 mg, 0.086 mmol), D-glucamine (16 mg, 0.09 mmol) and 
2,6-lutidine (50 pi, 0.42 mmol) were added to DCM (3 ml) and 2 drops of DMF. TBTU (36 
mg, 0.1 1 mmol) was added and the mixture was stirred at room temperature for 2 h. The 
solvents were evaporated under reduced pressure and the residue was purified twice by 
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preparative HPLC using acetonitrile/ammonium acetate buffer (45:55) as eluent. The 
collected fractions were lyophilised to obtain 16 mg (30%) of the title compound. NMR (300 
MHz, CD3OD): 1.8-2.0 (m, 4H), 3.15-3.2 (m, 1H), 3.4-4.0 (m, 8H), 4.6 (s, 2H), 4.7-4.8 
(m,lH), 4.9 (bs, 1H), 7.0-7.5 (m, 12H); m/z 629.2 (m-H)\ 

5 

Example 4 

W44nuarophenvlV3-rW4-fluo^ 

butgx3gaibonj&^^ 

one 

10 i-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-carboxymethoxy 
phenyl)azetidin-2-one (Method 1; 40 mg, 0.086 mmol), tert-butyl ^-[(2i?)-2-amino-2- 
phenylethanoyl]-0-(terf-butyl)-L-serinate (Method 6; 33 mg, 0.095 mmol) and 2,6-lutidine 
(50 ul, 0.42 mmol) were added to DCM (3 ml). TBTU (36 mg, 0.11 mmol) was added and the 
mixture was stirred at room temperature for 7 h.. The solvents were evaporated under reduced 

1 5 pressure to give a mixture containing the title product. M/z 798.4 (M-HV. 



Example 5 

1-r4-FluorophenvlVH 3 - r4 - fluor o P he ^ 

20 The 1 -(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4- {4-[A/-(a-(R)- {iV- 

(S)-[l-(t-butoxycarbonyl)-2-(t-butoxy)emyl]carbamoyl}benzyl)carbamoylmethoxy]phenyl> 
azetidin-2-one prepared in Example 4 was added to formic acid (3 ml) and the mixture was 
stirred for 5 days at room temperature. The solvent was evaporated under reduced pressure 
and methanol (4 ml) and triethylamine (0.4 ml) were added to the residue. The mixture was 

25 stirred for 24 h. at room temperature and the solvents were evaporated under reduced 

pressure. The residue was purified by preparative HPLC using acetonitrile/ammonium acetate 
buffer (40:60) as eluent. The collected fractions were lyophilised to obtain 12 mg (20%, 2 
steps) of the title compound. NMR (300 MHz, CD 3 OD): 1.8-1.95 (m, 4H), 3.1 (bs, 1H), 3.7- 
3.8 (m, 2H), 4.35 (bs, 1H), 4.55-4.7 (m, 3H), 4.8 (s, 1H), 5.65 (s, 1H), 6.95-7.4 (m, 17H); m/z 

30 686.3 (m-H)\ 
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Example 6 

1 -(4-FluorophenvlV343-(4-fluorophenvlV3-hvdroxvpropvlV4- (4- {JV-(RVra-(^- 
butoxvcarbonvl)benzvl1carbamovlmethoxv)phenvUazetidin-2-one 
l-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3^ 

5 phenyl)azetidin-2-one (Method 1; 40 mg, 0.086 mmol ter/-butyl (2iJ)-amino(phenyl)acetate 
(20 mg, 0.095 mmol) and 2,6-lutidine (50 \x\, 0.42 mmol) were added to DCM (3 ml). TBTU 
(36 mg, 0.11 mmol) was added and the mixture was stirred at room temperature for 5 h. The 
solvent was evaporated under reduced pressure and was co-evaporated with toluene. The 
residue was purified by column chromatography on silica gel using DCM/EtOAc (10/2) as 

10 eluent to give the title compound. M/z 655.3 (m-H)~. 



Example 7 

l-(4-FluorophenvlV3-r3-(4-fluoro^ 
benzvncarbamovlmethoxv>phenvnazetidin-2-one 

15 The l-(4-fluorophenyl)-3-[3-(4-fluoropte 

butoxycarbonyl)benzyl]carbamoylmethoxy} phenyl} azetidin-2-one prepared in Example 6 
was added to formic acid (3 ml) and the mixture was stirred for 12 h. at room temperature. 
The solvent was evaporated under reduced pressure and was co-evaporated with toluene. 
Methanol (3 ml) and triethylamine (0.1 ml) were added to the residue and the mixture was 

20 stirred for 4 h. at room temperature The solvents were evaporated under reduced pressure and 
the residue was purified by preparative HPLC using acetonitrile/ammonium acetate buffer 
(50:50) as eluent. The collected fractions were lyophilised to obtain 17 mg (33%, 2 steps) of 
the title compound. NMR (300 MHz, CD 3 OD): 1.8-2.0 (m, 4H), 3.05-3.15 (m, 1H), 4.5-4.7 
(m, 3H), 4.8 (bs, 1H), 5.35 (d, 1H), 6.95-7.45 (m, 17H); m/z 599.5 (m-H)\ 

25 

Example 8 

1 -( 4-FluorophenvlV3-r3-(4-fluorophenvlV3-hvdroxvpropvl1-4- (4-fiV-(^ 
butoxvcarbonvlmethvncarbamovlmethoxvlphenvUazetidin-2-one 
l-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)^ 
30 phenyl)azetidin-2-one (Method 1; 40 mg, 0.086 mmol), glycine tert-butylester (18 mg, 0.091 
mmol) and 2,6-lutidine (50 jul, 0.42 mmol) were added to DCM (3 ml). TBTU (36 mg, 0.1 1 
mmol) was added and the mixture was stirred at room temperature for 20 h. The solvent was 
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evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel using DCM/EtOAc (10/4) as eluent to give the title compound. M/z 579.2 (m-H)\ 

Example 9 

l-(4-FluoropbenvlV3-r3-r4-fluorophenvlV3-hvdro xvpropvl1-4-(4-r^-fcarboxvmethyl) 

carbamovlmethoxv1phenvl)azetidin-2-one 

Thel-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-{4-[iV-(r- 
butoxycarbonylmethyl)carbamoylmethoxy]phenyl}azetidin-2-one prepared in Example 8 was 
added to formic acid (3 ml) and the mixture was stirred for 4 h. at room temperature. The 
solvent was evaporated under reduced pressure and was co-evaporated with toluene. 
Methanol (3 ml) and triethylamine (0.1 ml) were added to the residue and mixture was stirred 
for 20 h. at room temperature .The solvents were evaporated under reduced pressure and the 
residue was purified by preparative HPLC using acetonitrile/ammonium acetate buffer 
(45:55) as eluent. The collected fractions were lyophilised to obtain 14 mg (31%, 2 steps) of 
the title compound. NMR (300 MHz, CD 3 OD): 1.8-2.0 (m, 4H), 3.05-3.15 (m, 1H), 3.85 (s, 
2H), 4.55 (s, 2H), 4.6-4.7 (m, 1H), 4. 8 (bs, 1H), 6.95-7.35 (m, 12 H); m/z 523.1 (m-H)\ 

Preparation of Starting Materials 

The starting materials for the Examples above are either commercially available or are 
readily prepared by standard methods from known materials. For example, the following 
reactions are an illustration, but not a limitation, of some of the starting materials used in the 
above reactions. 

Method 1 

l-(4-FluorophenvlV3-r3-r4-fluorophepvlV3-hvdroxvpropvl1-4 -f4-f-butoxvcarbonvlmethoxy 

phenvl)azetidin-2-one 

l-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-hydroxyphenyl) 

azetidin-2-one (J.Med Chem. 1998, 41, 973-980; 50 mg, 0.122 mmol), tert-butylbromoacetate 

(24 ul, 0.165 mmol), sodium carbonate (80 mg, 0.76 mmol) and a catalytic amount of 

caesium carbonate were added to acetonitrile (3 ml) and the mixture was stirred for 1.5 h. at 

50 °C. The solids were filtered off and the solvent was evaporated under reduced pressure. 

Purification of the residue by column chromatography on silica gel using DCM/EtOAc 

(100/7) as eluent gave 35 mg, (55 %) of the title compound. NMR (300 MHz): 1.45 (s, 9H), 



100758 




-59- 



1.8-2.1 (m, 4H), 2.25-2.3 (m, 1H), 3.05-3.15 (m, 1H), 4.5 (s, 2H), 4.55-4.6 (m, 1H), 4.75 (bs, 
1H), 6.9-7.3 (m, 12H); m/z 524.3. 



5 l-(4-Fluorophenviy3-[3-(4-fluorophenvlV3-^^ 
azetidin-2-one 

1 -(4-Fluorophenyl)-3 -[3 -(4-fluoro 
methoxyphenyl)azetidin-2-one (Method 1; 50 mg, 0.096 mmol) was added to formic acid (3 
ml) and the mixture was stirred for 1.5 h. at room temperature. The solvent was evaporated 

10 under-redueed-pressure-and- methanol (3-ml) -and-triethylamine (150 were added to the 

residue. The mixture was stirred for 2 h. at room temperature and the solvents were 
evaporated under reduced pressure. The residue was purified by preparative HPLC using 
acetonitrile/ammonium acetate buffer (35:65) as eluent. The collected fractions were 
lyophilised to obtain 32 mg (56%) of the title compound. NMR (300 MHz, CD 3 OD): 1.8-1.95 

15 (m, 4H), 3.1 (bs, 1H), 4.4 (s, 2H), 4.55-4.65 (m, 1H), 4.8 (bs, 1H), 6.9-7.35 (m, 12H); m/z 
466.1 (m-H)\ 

Method 3 

fert-Butvl iy^((2flV2-(rn3eiizvloxyte^ 

20 (2i?)-{[(benzyloxy)carbonyl]amino}(phenyl)acetic acid (Z-(R)-Phg-OH) (10 g, 35.0 

mmol) and tert-butylglycine hydrochloride (6.3 g, 37.4 mmol) was dissolved in DCM (200 
ml) with 2,6-lutidine (8.2 ml, 70.4 mmol). After stirring 5 min at 0°C TBTU (12.4 g, 38.6 
mmol) was added and stirring was continued 1 h 30 min at 0°C and 3 h 45 min at room 
temperature. The reaction mixture was washed with water (2 x 100 ml), dried (MgSC>4) and 

25 purified with flash chromatography (DCMrEtOAc 7:1->5:1) to give the title compound (13 g, 
94 %). NMR (500 MHz, CDC1 3 ): 1.45 (s, 9 H), 3.84 (d, 1 H), 4.00 (dd, 1 H), 5.10 (m, 2 H), 
5.28 (br s, 1 H), 6.13 (br s, 1 H), 6.23 (br s, 1 H), 7.30-7.44 (m, 10 H). 

Method 4 

30 fert-Butvl 7V-r (2j?V2-amino-2-phenvlethanovl1glvcinate 

terf-Butyl N"-((2i?)-2-{[(benzyloxy)carbonyl] amino} -2-phenylethanoyl)glycinate (12.8 
g, 32.2 mmol) was dissolved in EtOH (99%, 200 ml) and toluene (50 ml). Pd/C (10%, 0.65 g) 
was added and hydrogenation was performed at atmospheric pressure for 5 h 30 min at room 



Method 2 
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temperature. The reaction mixture was filtered through diatomaceous earth and the solvents 
were evaporated to give the title compound (8.4 g, 99 %). NMR (600 MHz, CDCI3): 1 .45 (s, 9 
H), 3.93 (m, 2 H), 4.54 (s, 1 H), 7.31-7.42 (m, 5 H), 7.51 (br s, 1 H). 

5 Method S 

tert-Kmvl Ar-((2flV2-{rfhe n z^^ 
serinate 

(2i?)-{[(Benzyloxy)carbonyl]arnino}(phenyl)acetic acid (Z-(R)-Phg-OH) (2.0 g, 7.0 
mmol) and tert-butyl 0-(/er/-butyl)-L-serinate (2.0 g, 7.9 mmol) and 2.6-lutidine were 
10 dissolved in DCM (30 ml). After stirring 5 min at 0°C TBTU (2.5 g, 7.8 mmol) was added 
and stirring was continued 30 min at 0°C and 4 h. at room temperature. The reaction mixture 
was washed with water (2 x 100 ml), dried (Na 2 S0 4 ) and purified with flash chromatography 
(DCM) to give the title compound (3.3g, 97 %). NMR (300 MHz, CD3OD): 1.05 (s, 9H), 1.45 
(s, 9H), 3.4-3.8 (m, 2H), 4.5 (bs, 1H), 4.85(s, 2H), 5.1 (s, 2H), 5.4 (s, 1H), 7.25-7.5 (m, 10 H). 

15 

Method 6 

^^-Riitv17^-rr2J?V2-aniinQ-2-Dhen v1eth a novl1-0-r^^butvl)-I^serinate 

/erf-Butyl N-«2R)-2- {[(benzyloxy)carbonyl]amino} -2-phenylethanoyl)-0-(tert-butyl)- 
L-serinate (Method 5; 3.3 g, 6.8 mmol) was dissolved in EtOH (95%, 30 ml) and a cat amount 
20 of Pd/C (5%)(50% in water) was added and hydrogenation was performed at atmospheric 

pressure for 3 h. at room temperature. The reaction mixture was filtered through diatomaceous 
earth and the solvent was evaporated to give the title compound (2.35 g, 98 %). NMR (500 
MHz, CD3OD): 1.1 (s, 9H), 1.45 (s, 9H), 3.45-3.8 (m, 2H), 4.5 (t, 1H), 4.55 (s, 1H), 4.85 (s, 
2H), 7.3-7.5 (m, 5H). 
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1 . A compound of formula (I) : 




(R 6 ) c 

<; rn 
wherein: 

Ring A is selected from phenyl or thienyl; 

X is selected from -CR 2 R 3 -, -O-, -NR X - and -S(0) a -; wherein R x is hydrogen or 
Ci-ealkyl, and a is 0-2; 

10 Y is selected from -CR 4 R 5 -, -O-, -NR Z - and -S(0) a -; wherein R z is hydrogen or 

Ci. 6 alkyl, and a is 0-2; wherein there is at least one -CR 2 R 3 - or -CR^ 5 - group; 

R 1 is independently selected from halo, hydroxy, Ci- 6 alkyl, Ci-6alkoxy and 
Ci-6alkylS(0) a wherein a is 0 to 2; wherein R 1 is independently optionally substituted on 
carbon by one or more halo, Ci^alkoxy and hydroxy; 
15 b is 0-3; wherein the values of R 1 may be the same or different; 

R 2 and R 3 are independently selected from hydrogen, hydroxy, Ci-6alkyl, Ci^alkoxy 
and Ci-6alkanoyloxy; wherein R 2 and R 3 maybe independently optionally substituted on 
carbon by one or more halo or hydroxy; or R 2 and R 3 together form an oxo group; 

R 4 and R 5 are independently selected from hydrogen, hydroxy, Cj^alkyl, Ci-6alkoxy 
20 and Ci^alkanoyloxy; or R 4 and R 5 together form an oxo group; 

R 6 is independently selected from halo, nitro, cyano, hydroxy, amino, carboxy, 
formyl, carbamoyl, carbamoyloxy, mercapto, sulphamoyl, Ci^alkyl, C2^alkenyl, 
C 2 -6alkenyloxy, C 2 -6alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, 7/-(Ci^alkyl)amino, 
iV;iV-(Ci.6alkyl)2amino, Ci^alkanoylamino, Ci^alkanoyl-//-(Ci.6alkyl)ainino, 
25 Ci- 6 alkylsulphonylamino, Ci^alkylsulphonyl-7/-(Ci^alkyl)amino, iV-(Ci^alkyl)carbamoyl, 
iV,iV-(Ci-6alkyl)2carbamoyl, iV-(Ci-6alkyl)carbamoyloxy, N,jV-(Ci^alkyl)2carbamoyloxy, 
Ci-6alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, Ci.6alkoxycarbonylamino, 
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Ci^alkoxycarbonyl-iV-(Ci-6alkyl)amino, Ci-ealkoxycarbonyloxy, C^alkoxycarbonylamino, 
ureido, ^(C^alkyl)ureido, ^-(Ci- 6 alkyl)ureido, JV-^(C^alkyl) 2 ureido, 
A^(C,«alkyl)-iVKCi-6^ 

W-(C^alkyl)sulphamoyl, N,W-(C^alkyl) 2 sulphamoyl and phenyl; wherein R 7 is 
independently optionally substituted on carbon by one or more halo, C^alkoxy, hydroxy, 
amino, carboxy, C,- 6 alkoxycarbonyl, carbamoyl, iV-(Ci^alkyl)carbamoyl, 
AWC,. 6 alkyl) 2 carbamoyl, Ci^alkanoylamino, Ci^alkanoyl-iV-(Ci^alkyl)amino, phenyl, 
phenoxy, benzoyl, phenylCi^aUcyl and phenylC,. 6 alkoxy; 

c is 0-5; wherein the values of R 6 may be the same or different; 
R 7 is independently selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, 
nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, 
ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, formamido, 
acetylamino, acetoxy, memylamino, dimethylamino, T^methylcarbamoyl, 
TWdimemylcarbamoyl, methylthio, methylsulphinyl, mesyl, N-methylsulphamoyl and 
WN-dimethylsulphamoyl; 

d is 0-4; wherein the values of R 7 may be the same or different; 
R 9 is hydrogen, C ^alkyl, carbocyclyl or heterocyclyl; wherein R 9 may be optionally 
substituted on carbon by one or more substituents selected from R 23 ; and wherein if said 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 

selected from R 24 ; 

R 10 is hydrogen or C^alkyl; 

R" and R 12 are independently selected from hydrogen, C M alkyl, carbocyclyl or 
heterocyclyl; or R n and R 1 2 together form CWlkylene; wherein R n andR ,2 orR n andR 12 
together may be independently optionally substituted on carbon by one or more substituents 
selected from R 25 ; and wherein if said heterocyclyl contains an -NH- moiety, that nitrogen 

26 

may be optionally substituted by one or more R ; 

R 13 is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R 13 may be optionally 
substituted on carbon by one or more substituents selected from R 27 ; and wherein if said 
heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or 

28 

moreR ; 

R 14 is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, C MO alkyl, C 2 -ioalkenyl, C 2 -i 0 alkynyl, d-ioalkoxy, 
Cuoalkoxycarbonyl, Ci-ioalkanoyl, C MO alkanoyloxy, AHCi-ioalkyl)aniino, 
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MAHCi.ioalkylkamino, N.^AHCi-ioalkyfyanmionio, Ci-i 0 alkanoylamino, 
JV-(Ci-i 0 alkyl)carbamoyl, JV,iV-(Ci-ioalkyl)2carbamoyl, Ci.i 0 alkylS(O) a wherein a is 0 to 2, 
AKCMoalkyl)sulphamoyl, AWCm^ 

M^-(Ci-ioalkyl)2Sulpharaoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
5 carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci.ioalkylene)e-R 29 -(Ci.i 0 alkylene)r, 

heterocyclyl-(Ci.]oalkylene) g -R 30 -(Ci-i 0 alkylene) h -, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 3, )(OR 32 ), -P(0)(OH)(OR 31 ), -P(0)(OH)(R 31 ) or -P(0)(OR 3, )(R 32 ) wherein R 31 and 
R 32 are independently selected from Ci^alkyl; wherein R 14 maybe optionally substituted on 
1 0 carbon by one or more substituents selected from R 33 ; and wherein if said heterocyclyl 

obtains =»*• -"NTR- mmm that witroaen mav be optionally substituted by a group selected from 
R 34 ; or R 14 is a group of formula (IA): 



15 wherein: 

X is -N(R 35 )-, -N(R 35 )C(0)-, -0-, and -S(0) a -; wherein a is 0-2 and R 35 is hydrogen or 
Ci^alkyl; 

R 1S is hydrogen or Ci^alkyl; 

R 16 and R 17 are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
20 amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2^alkenyl, C2-6alkynyl, 
Ci. 6 alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, iV-(Ci. 6 alkyl)amino, ^Ar-(Ci^alkyl) 2 amino, 
Ci-ealkanoylamino, A/-(Ci^alkyl)carbamoyl, iV;iV-(Ci^alkyl)2carbamoyl, Ci^alkylS(0) a 
wherein a is 0 to 2, Cmsalkoxycarbonyl, 7V-(Ci-6alkyl)sulphamoyl, 

A/;iV-(Ci.6alkyl)2Sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
25 -P(0)(OR 36 )(OR 37 ), -P(0)(OH)(OR 36 ), -P(0)(OH)(R 36 ) or -P(0)(OR 36 )(R 37 ), wherein R 36 and 
R 37 are independently selected from Ci^alkyl; wherein R 16 and R 17 may be independently 
optionally substituted on carbon by one or more substituents selected from R 38 ; and wherein if 
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a 
group selected from R 39 ; 
30 R 18 is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, 

mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, C2-ioalkenyl, C2-ioalkynyl, 




R 



15 



(IA) 
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Ci-ioalkoxy, Ci.i 0 alkanoyl, Ci-i 0 alkanoyloxy, ^-(Ci-i 0 alkyl)amino, i\r,iV-(Ci.ioalkyl) 2 amino, 

Ci.ioalkanoylamino, iV-(Ci-ioalkyl)carbamoyl, Ci-ioalkoxycarbonyl, 

^iV-(Ci.,oalkyl) 2 carbamoyl, Ci-ioalkylS(0) a wherein a is 0 to 2, W-(C M oalkyl)sulphamoyl, 

iV;Ar-(Ci.ioalkyl)2Sulphamoyl,iV-(Ci.ioalkyl)sulphamoylamm 
5 iV,^-(C MO alkyl) 2 sulphamoylamino, carbocyclyl, carbocyclylCi-ioalkyl, heterocyclyl, 
heterocyclylCi.ioalkyl, carbocyclyl-(Ci.ioalkylene) e -R 40 -(Ci.ioalkylene)r or 
heterocyclyl-(C M0 alkylene) g -R 41 -(C,.i 0 alkylene) h -, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 42 )(OR 43 ), -P(0)(OH)(OR 42 ), -P(0)(OH)(R 42 ) or -P(0)(OR 42 )(R 43 ) wherein R 42 and 
R 43 are independently selected from Ci^alkyl; wherein R 18 may be optionally substituted on 
1 0 carbon by one or more substituents selected from R 44 ; and wherein if said heterocyclyl 

contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R 45 ; or R 18 is a group of formula (IB): 



15 wherein: 

R 19 is selected from hydrogen or Ci^alkyl; 

R 20 is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C^alkyl, C 2 -6alkenyl, C^alkynyl, Ci^alkoxy, 
Ci^alkanoyl, Ci^alkanoyloxy, ^-(Ci-6alkyl)amino, JV.iV-Cd.ealkyl^amino, 
20 Ci^alkanoylamino, JV-(Ci^alkyl)carbamoyl, JV,iV-(Ci^alkyl) 2 carbamoyl, C,. 6 alkylS(0)a 
wherein a is 0 to 2, Ci^alkoxycarbonyl, ^-(Ci. 6 alkyl)sulphamoyl, 

iV:A^(Ci- 6 alkyl) 2 sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR 46 )(OR 47 ), -P(0)(OH)(OR 46 ), -P(0)(OH)(R 46 ) or -P(0)(OR 46 )(R 47 ), wherein R 46 and 
R 47 are independently selected from Ci-ealkyi; where R 20 may be independently optionally 
25 substituted on carbon by one or more substituents selected from R 48 ; and wherein if said 

heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
selected from R 49 ; 

R 21 is selected from halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, C M oalkyl, C 2 -i 0 alkenyl, C 2 -i 0 alkynyl, Ci-i 0 alkoxy, 
30 Ci-ioalkoxycarbonyl, Cuoalkanoyl, Ci-i 0 alkanoyloxy, ^-(Ci-i 0 alkyl)amino, 
^N-(CiMoalkyl) 2 amino, JV.TV.iV-CC-ioalky^ammonio, Ci.ioalkanoylamino, 




(IB) 
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i^-(Ci-ioalkyl)carbamoyl, iV;iV'-(Ci-ioalkyl)2carbamoyl, Ci-ioalkylS(0) a wherein a is 0 to 2, 
7/-(Ci-ioalkyl)sulphamoyl, iy;//-(Ci.ioalkyl) 2 sulphamoyl, i\^(Ci.i 0 alkyl)sulphamoylamino, 
iV;iV-(Ci.ioalkyl)2Sulphamoylamino 9 Ci-ioalkoxycarbonylamino, carbocyclyl, 
carbocyclylCuioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 

5 carbocyclyl-(Ci-ioalkylene) e -R 50 -(Ci-ioalkylene)r, 

heterocyclyl-(Ci.ioalkylene)g-R 51 -(Ci-ioalkylene) h -, carboxy, sulpho, sulphino, phosphono, 
-P(0)(OR 52 )(OR 53 ), -P(0)(OH)(OR 52 ), -P(0)(OH)(R 52 ) or -P(0)(OR 53 )(R 53 ) wherein R 52 and 
R 53 are independently selected from Ci-6alkyl; wherein R 21 may be independently optionally 
substituted on carbon by one or more R 54 ; and wherein if said heterocyclyl contains an -NH- 

10 group, that nitrogen may be optionally substituted by a group selected from R 55 ; 



R 23 , R 25 , R 27 , R 33 , R 38 , R 44 , R 48 and R 54 are independently selected from halo, nitro, 
cyano, hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, 
Ci-ioalkyl, C 2 -ioalkenyl, C2-ioalkynyl, Ci-ioalkoxy, Ci-ioalkanoyl, Ci-ioalkanoyloxy, 

20 Ci-ioalkoxycarbonyl, A^-(Ci.ioalkyl)amino, //^(Ci.ioalkyl^amino, 

iy;7V;iV-(Ci-ioalkyl)3ammonio, Ci-ioalkanoylamino, iV-(Ci-ioalkyl)carbamoyl, 
7/,7V-(Ci-ioalkyl)2carbamoyl, Ci.ioalkylS(0) a wherein a is 0 to 2, iV-(Ci-ioalkyl)sulphamoyl, 
N,N-(C i -i oalkyl)2sulphamoyl, N-(C\ -i oalkyl)sulphamoylamino, 
7\T,iV-(Ci-ioalkyl)2Sulphamoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 

25 carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci.ioalkylene) e -R 56 -(Ci-ioalkylene)f-, 

heterocyclyl-(Ci-ioalkylene) g -R 57 -(Ci.ioalkylene)h-, carboxy, sulpho, sulphino, amidino, 
phosphono, -P(0)(OR 58 )(OR 59 ), -P(0)(OH)(OR 58 ), -P(0)(OH)(R 58 ) or -P(0)(OR 59 )(R 59 ), 
wherein R 58 and R 59 are independently selected from Ci^alkyl; wherein R 23 , R 25 , R 27 , R 33 , 
30 R 38 , R 44 , R 48 and R 54 may be independently optionally substituted on carbon by one or more 
R 60 ; and wherein if said heterocyclyl contains an -NH- group, that nitrogen maybe optionally 
substituted by a group selected from R 61 ; 



p is 1-3; wherein the values of R may be the same or different; 
qis 0-1; 



15 



r is 0-3; wherein the values of R may be the same or different; 
m is 0-2; wherein the values of R 13 maybe the same or different; 
n is 1-2; wherein the values of R 9 may be the same or different; 
z is 0-3; wherein the values of R may be the same or different; 
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R 24 R 26 , R 28 R 34 , R 39 , R 4S » r49 > rSS 311(1 r61 816 independently selected from 
C^alkyl, C,.6alkanoyl, C^alkylsulphonyl, sulphamoyl, ^-(Ci^alkyl)sulphamoyl, 
^N-CC-ealky^zSulphamoyl, C^alkoxycarbonyl, carbamoyl, JV-(C^alkyl)carbamoyl, 
MAKC,.6alkyl) 2 carbamoyl, benzyl, phenethyl, benzoyl, phenylsulphonyl and phenyl; 

R 29 R 30 R 40 r^.R 50 , R 5, ,R 56 and R 57 are independently selected from -0-,-NR -, 
-S(O)*-, -r^ 62 C(0)NR 6 \ -NR 62 C(S)NR 63 -, -OC(0)N=C-, -NR 62 C(0)- or -C(0)NR 62 -; 
wherein R 62 and R 63 are independently selected from hydrogen or C,- 6 alkyl, and x is 0-2; 

R 60 is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carboxy, 
carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, 
ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, formamido, acetylamino, 
acetoxy, memylamino, d.imetbylamino, N-methylcarbamoyl, Wdimethylcarbamoyl, 
methylthio, mlthylsulphinyl, mesyl, iV-methylsulphamoyl and A^-dimemylsulphamoyl; and 

e, f, g and h are independently selected from 0-2; 
or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or aprodrug thereof. 
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ABSTRACT 



TTTT.F, : CTTFMICAL COMPOUNDS 



Compounds of formula (I): 




(I) 

(wherein variable groups are as defined within) pharmaceutically acceptable salts, solvates, 
solvates of such salts and prodrugs thereof and their use as cholesterol absorption inhibitors 
10 for the treatment of hyperlipidaemia are described. Processes for their manufacture and 
pharmaceutical compositions containing them are also described. 



